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PREFACE 

Research in a university is on expensive activity, for not only 
must the workers be provided with research grants, but in addition 
equipment must be supplied. Such equipment may be either 
apparatus required by the scientific and technical departments or 
books, manuscripts and microfilms required by those working 
in the humanities, for whom travelling expenses are often essen¬ 
tial. There are two main categories of research workers in the 
University, viz., full time members of the academic staff who spend 
portion of their time on research problems, and, secondly, the 
research fellows and students who devote a great proportion if 
not the whole, of their time to research. The majority of those 

in the otter classification are students who are proceeding to 
masters or higher degrees. 

nnn\ the amount available for research was nearly 
fclZ /U00 (see below). This money was provided from Common¬ 
wealth and Victorian Government grants. University general funds 

duals fUndS ° nd donat,ons from industrial companies and indivi- 

However, with the very healthy expanding research activities 
of the various departments this sum was inadequate, and it was 

,nnt P n°lu e ° pr ° vide , (a) smal J research grants for those proceed- 
ng to their masters degrees of £150 for the first year and £200 

for the second year, and (b) research scholarships for those nro- 

5ear ,n o 9 nd £30of 9 [h e ° f D °f° r ° f £250 for the first 

u £3 °P f the se , cond V ear - These amounts are very inade- 
quote when it is remembered that it is only the very best of the 

nuitp ntS Wh ° StUdy f ° r theSe higher degrees, and the rewards are 

de Pl rtmer l t u s and 'ndustry, or even with the basic wage The 

° f ! h .'^ ls l t . hat some of th e best of the students cannot afford 
y at the University to study for higher degrees (In 1952 

dX f erby£io S 0 P r Sib ' e '° increase ,he sch °lorships for Ph D. can-' 

c .°? e pleasin 9 feature has been the recent increase of research 
Unive a rs S iW PS PtT" how^^'? 1 COmpanies for research within the 

the scholarships offered from industrial companies and anvprn. 
ments support research in scientific and technical departments and 

°? f ^ mPOro,i T V few °fher than those g?!en by the Univer 

S'ty ,tsel( for research ,n sobjects in the Faculties of Arts or Low, 

Research Expenditure in 1951 

K University General Fund Grants 

(most of which was made possible by the arant to tho if • ' ' * £89 ,854 

from the Commonwealth Government) 9 hS Un,versit y 

otate Government Grants 

Main items: Brawn Coal Gasification Research £12 783 " " 2 °' 282 

Medical Research, £4,788 

3. Co mm or., ol , h G S e ,™L R eTSr h t ,'„S 2 ' 02 ‘'- 

£17.,6'I mS: Na, “" a ' H “" h ond Medicai R.seorch' Council W7 * 

reseorch .i.,7D,2.mT;TrCeTlTT!im > :h° l M supports 
Physics, bu, the money ,„ r , h „ „ ho Xj “ ,?■ °" d 






20,449 


4. Trust Funds. 

• • • • •• •• i ■ 

Main items: Medical Research, £11,437. 

Travelling Scholarships, £2,510. 

5. Other Sources, mainly Donations. 15 442 

(£12,628 was for Science and Medical Faculties.) 


£126,805 


Donations of £500 and over received in 1951 for Research Purposes 


North Broken Hill Ltd.£10,000* 

Broken Hill South Ltd. 6,250* 

Commonwealth Bank .. .. 1,050 

Dunlop Rubber (Australia) 

Ltd. 1,000 

Kraft Walker Cheese Co. Pty. 

Ltd. 1,000 

Mr. J. Wren. 1,000 

Sir Edward Hallstrom . . . . 1,000 

Nicholas Pty. Ltd. 702 

Beckers Pty. Ltd. 600 

Vacuum Oil Co. Pty. Ltd. 550 

Australian Estates Co. Ltd. . . 500 

Dr. A. S. Huybers . 500 


Metallurgy Research Department 
Metallurgy Research Department 
Agriculture Department 

Research scholarships in Chemistry and 
Physics 

Bacteriology Department 
Physiology Department 
Physiology Department 
Biochemistry Department 
Physiology Department 
Chemistry, Engineering or Mining 
Scholarship 

Physiology Department 
Bacteriology Department 


*These sums are to be spent on research over a five-year period. 


Interest received in 1951 from Trust Funds and Income from Trustees for 

Research Purposes (amounts of £500 and over) 


Haley Fund . £2,714 Medical Research 

Winter Fund. 1,669 Medical Research 

Ritchie Fund. 1,330 Ritchie Chair of Research in Economics 

Higgins Fund. 958 Biochemical Research 

Greene Fund. 914 Medical Research 

Sweet Funds. 772 Geology, Medicine, Zoology Research 

Fletcher Fund. 735 Medical Research 

Peters Fund. 715 Research in Eugenics, Human Biology 

Lyle Fund. 695 Research Scholarship in Physics 

Bartlett Fund. 555 Research Scholarships 


Aitchison Fund. 513 Travelling Scholarship 

Myer Fund (portion only) 500 Travelling Scholarship 

The following donations to cover ja five-year period were received in 1951 for 
the Departments of Mining and Metallurgy. Approximately 25% is available for 
research:— 


Broken Hill South Ltd. £5,000 

Electrolytic Zinc Co. 5,000 

North Broken Hill Ltd. 7,000 


(Part only of these sums was to be spent in 1951.) 


The "Research Report"—an annual summary of departmental 
research activities and investigations, including published contri¬ 
butions to science and literature—was published in "The Uni¬ 
versity of Melbourne Calendar" up till the Calendar for 1950, 
which contained the Report for the 1948 research year. 

Commencing with the issue for the 1949 research year, the 
Report has been published annually as a separate volume entitled 
"Report of Research and Investigation," and has been edited by 
the Research Secretary, N. H. Olver. 

J.*S. ROGERS, 

Dean of Graduate Studies. 


22/9/52. 
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ABBREVIATIONS 


The abbrevations of the titles of journals used in the lists of Published Work 


are based on those given in 


"A World List of Scientific Periodicals''. 



AGRICULTURE 


Head of Department: Professor S. M. Wadham 


A. AGRONOMIC RESEARCH 

(1 ) Breeding and Biology of Legumes 
Worker: Yvonne Ait ken. 


Further tests have again been carried out on field and canning peas 
At numerous centres. Some new varieties of field peas are promising. 
Observations on subterranean clover have been continued. 


B. AGRICULTURAL ENGINEERING RESEARCH 

(2) The Mechanics of Traction 
Worker: D. F. A. Bright. 

The project, which has been continued from the previous year and is 

still proceeding, is concerned with a study of the rolling resistance of 

tractor tyres. It is aimed at extending the knowledge of the relation 

between rolling resistance and soil properties. During the last twelve 

months the measuring equipment has been assembled and made ready 

or the tests. Up to the end of February no useful results had been 

obtained, but all the equipment was working satisfactorily and a few 
trial runs had been made. 

(3) An Investigation of Plough Draft 
Worker: J. H. McClelland. 

The aim of this project is to repeat and extend, on various soils, work 
done by Vasey and Bright at Walpeup Research Station in 1948 This 
work was concerned with the effect of pneumatic tyres on plough draft, 
t is considered advisable to separate and evaluate the various factors 
a ecting draught A plough has been obtained on loan and the follow- 
mg instruments nave been designed and fitted. 

(a) Soil probe: carried on the plough frame and recording the 
resistance of the soil. Indications of a correlation between 
P™. be rea dings and plough draft have been obtained. 

(b) Wheel Dynamometers to record any change in the vertical 
load on the plough frame due to ploughing action. 

(c) Recorder: to graph the above readings against distance. 

C. SOCIO-ECONOMIC INVESTIGATIONS 

Direction: Professor S. M. Wadham 
<4) bourne ° f thG Victorian Wholesale Growers' Market, Mel- 


1 
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AGRICULTURE 


Worker: (Mrs.)-Elizabeth A. Dexter. 

Observations have been made at regular intervals through the year 
on the operation of this market which, handles a large percentage of the 
fruit and vegetable supply of the metropolis and some rural centres. 
These observations will form a basis of an economic analysis of the 
method of operation. 

(5) Survey of the Community Relationships in a Closely Settled 
Area 

Worker : J. Gilbert Hardee (University of Kentucky). 

Mr. Hardee, a Fulbright scholar, studied the relationships between the 
town of Tatura and the farmers living in the adjacent district, with 
special reference to attitudes towards education and social organizations 
of all kinds. 

(6) The Relation of Government and Science in Australia 
Worker: Professor S. M. Wadham. 

Carried out for the Natural Sciences Department of UNESCO. The 
historical development of State and Federal Governments to science was 
traced and the present position analysed. The opinions of twelve Aus¬ 
tralian scientists as to how Governments can most effectively assist in 
the/ progress of science were included. 

D. RESEARCHES IN PHYSIOLOGY OF DOMESTIC ANIMALS 

Direction: Dr. T. J. Robinson 

(7) Body Composition Studies in Rats 
Worker: Dr. T. J. Robinson. 

Object of the work is to determine changes in quantity and distribution 
of fat and protein in animals following a period of starvation and subse¬ 
quent fattening. In progress. 

(8) Body Composition Studies in Sheep 
Worker: Dr. T. J. Robinson. 

Object is to determine the composition of the live animal by injecting 
substances such as antipyrene and estimating the dilution. In progress. 

(9) "Deepfreezing" of Bull Semen 
Worker: Dr. T. J. Robinson. 

Object is to determine fertility of bull semen vitrified and stored at 
—79°C. in' dry ice. A number of samples have been frozen, but mobility 
on thawing has been very poor. A machine is now being constructed 
which it is hoped will aid in controlling the rate of freezing. Fertility 
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will be checked by the artificial insemination of cattle by the staff of 
the A.I. centre, Werribee. 

(10) Effect of Level of Oestrogen and Progesterone in Pregnancy 
on Lactation in Rats 

Worker: Dr. T. J. Robinson. 

Groups of rats have been mated, and one group used as a control, 

while other groups have received endocrine treatment in pregnancy. 

Milk production of the dams is measured by the growth rate of the litters. 
In progress. 

(11) Induction of Early Lambing in Sheep 

Worker: Dr. T. J. Robinson, with technical assistance of the staff 
of the State Research Farm, Werribee. 

This is a continuation of work carried out in Cambridge. Sheep made 

available at Werribee have been injected with gonadotrophic and steroid 

hormones. Fifty have been slaughtered in fundamental studies and a 

further 75 are now pregnant, the mating season of the treated groups 

having been advanced a month on the untreated group. Lambing results 
are awaited for an assessment of results. 

(12) Investigations into Identical Twins in Cattle 

Worker: Dr. T. J. Robinson, with the co-operation of G. Turner 
(Division of Animal Health, C.S.I.R.O.). 

In 1950 Mr Turner had commenced collecting identical twin dairy 
calves and kindly agreed to make available the facilities to the University. 
O nine pairs of calves inspected, three were judged to be identical and 
were purchased by the University and reared in the C.S.I.R.O. Dairy 
Research Unit at Werribee. Ultimately they will be used in fundamental 
lactation studies. Unfortunately one calf died, leaving only two pairs 


D. 


trN^TMOLOGY 

" 3 ’ S B ° nd Tr °" s,er Reac,ions 

^Departm^t) ^ ^ ^ ^ ^ H ' Sprin S el1 (Biochemistry 

The enzyme y-glutamyl transpeptidase from kidney tissue which reacts 
m.no acids with the tr.pept.de glutathione to form y-glutamyl peptides 
has been found to be specific for La-am.no acids. The naturally ^ccur- 
ng ammo acids vary considerably in their reactivity in the system. Sub- 

The onri '“u °T marked V enhances the activity in some cases. 

optimum pH of the reaction and the optimum ratio of substrate 
concentration have been determined. 
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It is likely that this enzyme is concerned in the reabsorption of amino 
acids from the kidney tubules. A simplified picture of this mechanism 
is as follows. The amino group of the amino acid in the lumen of the 
tubule reacts with glutathione "in” the cell wall of the lining cells to 
form a y-glutamyl peptide, the greater part of which is now intracellular. 
Movement of the cell contents would probably complete the transfer of 
the amino acid across the cell wall. This work is still in progress. 


PUBLISHED WORK 


Author 

1. Professor S. M. 
Wadham, M.A. (Can- 
tab. and Melb.), Agr. 
Dip. (Cantab.) 


2. Professor S. M. 
Wadham. 

3. Professor S. M. 
Wadham 

4. Associate Professor 

G. W. Leeper, M.Sc. 
and L. H. P. Jones, 

Ph.D. 

5. Associate Professor 

G. W. Leeper and L. 

H. P. Jones. 

6. T. J. Robinson, 

M.Sc. (Agric.) 

(W.A.), Ph.D. (Can- 
tab.). 


Title 

Law and Legal Institu¬ 
tions Affecting the Rural 
Economy- 


History of Victoria’s 

Wheat Industry 

Education in Agricultural 
Science in Australian 

Universities 

The Availability of vari¬ 
ous manganese oxides to 
plants 

Available Manganese 
Oxides in Neutral and 
Alkaline Soils 

Methods of Increasing 

Animal Productivity 


Reference 

“The British Common¬ 
wealth : The Develop¬ 
ment of its Laws and 
Constitutions.” Vol. 2 
“The Commonwealth of 
Australia.” pp. 221-251. 
London, Stevens and 
Sons, 1952 (351 pp.) 

“Chamber of Agriculture 
of Victoria Year Book” 

pp. 23-38, 1951 

/. Aust. Inst. Agric. Sci., 
17: 99-104 (1951) 


Plant and Soil (The 
Hague), 3: 141 (1951) 


Plant and Soil (The 
Hague), 3: 154 (1951) 


J. Aust. Inst. Agric. Sci., 

17: 139-144 (1951) 


THESES PASSED FOR HIGHER DEGREES 

DOCTOR OF SCIENCE 

1. Millikan, C. R. Collected Papers dealing with Plant Nutrition, par¬ 

ticularly with regard to Trace Elements. 

MASTER OF AGRICULTURAL SCIENCE 

A Method of Bioassay of the Oestrogenic Activity 
of Subterranean Clover (Trifolium subterraneum). 
Studies on the Assessment of Egg Production in 
Poultry Breeding Work. 

Breeds of Sheep in the Western District of Vic¬ 
toria—The Population, Dynamics, Replacement Sys¬ 
tems and Breeding Methods Involved. 


2. Alexander, G. 

3. Skaller, F. 

4. Tulloh, N. M. 



ANATOMY 

Head, of Department: Professor S. Sunderland 


A. THE NERVOUS SYSTEM 

Workers: Professor S. Sunderland, J. O. Lararack, A. F. Roche, 

L. J. Ray, N. R. C. Merrillees, K. C. Bradley, W. E. Swaney and 

D. F. Cossar. 

(1) Denervation of Nail Growth 

Investigations relating to the effect of denervation on nail growth were 

completed and the results have been published in the Journal of Neu- 
rology, Neurosurgery and Psychiatry. 

Summary of results: 

(i) After uncomplicated nerve injuries nail growth in the dener- 
vated digits was’ retarded in some cases, but not in others. When 
growth was affected the retardation was only slight. 

(ii) When arterial ligation was superimposed on the nerve injury, 

growth was consistently and markedly retarded in the dener- 

vated digits, greatly exceeding the slight slowing recorded after 

uncomplicated nerve injuries. There are three reasons why this 

greater slowing is not to be attributed solely to the vascular 
injury: 


(a) It outlasted the period of circulatory embarrassment 

(b) Because the rate of nail growth in the involved and 
corresponding normal digits approximated again after 
nerve function had been fully restored. 

(c) The non-denervated digits of the involved hand were not 
affected. 

(2) Recovery of Sensation in Skin Flaps 
Studies on the recovery of sensation in skin flaps were continued with 

f ass * tan « °f Dr. Merrillees, and have now been completed. Analysis 
of the data has been delayed by the reorganization in the Department 
de neeessary by the death of Dr. J. A. Larwill (Senior Lecturer in 
istology) and the res.gnauon of Dr. N. R. C. Merrillees from his 
ational Health and Medical Research Council fellowship in order to 

(S) M u time , SCni0r leCtUreshi P ln Oology in the Department. 
w/^ eC L ha ?' Ca Pr °P erties of Peripheral Nerves 

of d!e n ^ C °T Ued ° n tHe Stretching ° f nerves - Th * behaviour 
gress has beln ^ ^ ^ 

which UnaVOldable , del W In effecting modifications to the tensilograph 
wh,ch were required to increase its range of usefulness. Profe SSO r 


5 
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Matheson, of the Department of Engineering, University; of Melbourne, 

was advising us on the modifications. These were to be effected in his 

Department, but his departure for Manchester has delayed the execution 
of this work. 

(b) Preliminary results had directed our attention to the connective 
tissue component of the nerve about which it was necessary to have 
more information before our work on mechanical properties could be 
profitably continued. This year we have been investigating the perineur¬ 
ium, with particular reference to the relationship obtaining between the 
thickness of the perineurium and the size of the corresponding funiculus. 
Measurements of the diameter of the nerve funiculi and the thickness 
of the perineurial sheath in a variety of human peripheral nerves has 
shown that a linear relationship exists between these two morphological 
features. For a bundle of given diameter the perineurium was thicker 
at the wrist than in the axilla; the increase was marked in the case of the 
median nerve, particularly at the site of the swelling, and slight in the case 
of the ulnar. The significance of the observations has been examined 
in relation to the internal pressures operating within the funiculus and 
measures concerned with the protection of the nerve fibres contained in 
the funiculus. 

(4) Morphology of the Peripheral Nerve Fibre 

The morphology of the peripheral nerve fibre has been investigated 
with special reference to: 

(a) Axon-myelin ratios. Amongst other things it has been observed 
that axons of the same diameter may possess myelin sheaths of varying 
thickness, e.g. in an axon of 5.0/* diameter the myelin sheath may be as 
thin as 0.25/* or as thick as 2.5/*. Because this variation in myelin thickness 
is so significant in assessing nerve fibre calibre spectra in nerve trunks, 
the range of variation in the axon/myelin ratio along the length of indivi¬ 
dual fibres has been investigated. This enquiry is providing important 
information about this morphological feature and will be reported in 
detail when the work is completed. 

(b) Branching of nerve fibres. The trochlear nerve and nerve to 
vastus medialis have been examined with a view to determining whether 
or not fibre branching occurs in the trunk of these nerves. Counts to 
date indicate that no branching occurs in the trochlear nerve between the 
midbrain and the point of entry into the superior oblique muscle. 

(5) Rate of Advance of Regenerating Sensory Dendrites 

This work was completed and a paper covering the results has been 
accepted for publication in the Archives of Neurology and Psychiatry. 

It has been shown that: 
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(a) As regeneration proceeds the point at which Hoffmann-TinePs 
sign can be elicited moves down the nerve at a progressively diminishing 
rate. If it is accepted that this sign is evidence of the presence of "young 
axis-cylinders in the process of regeneration” then it may be concluded 
that regenerating sensory axons (functionally dendrites) proceed distally 
at a progressively diminishing rate, the rate being higher for the proximal 
than for the distal part of the limb. This finding demonstrates the impor¬ 
tance of making readings over short lengths of the nerve since these 
will obviously give the most accurate results. If a mean rate is calculated 
for the entire nerve, or for long lengths of it, the gradual slowing of the 
regenerative process results in a reduced over-all calculation of the rate. 

(b) The findings suggest that over comparable distances of the nerve 
in the same parts of the limb, the rate of advance is slower after suture 
than after a lesion recovering spontaneously. More observations will be 
required to confirm whether or not this is correct. 

(c) The rate varies from individual to individual, but in any particular 

individual will always be greater in the proximal than in the distal part 
of the limb. 

(d) In lesions recovering spontaneously the rate may be very high 
indeed in the initial stages. Thus, in one case the initial rate in the 
proximal part of the limb must have exceeded 8.5 mm. per day. 

(e) Owing to the proximity of the intact proximal segment it is 
difficult to ascertain by the technique used to elicit Hoffmann-TinePs sign 
when regenerating axons have crossed the injured zone and, therefore, to 
calculate the interval elapsing between the injury and the time when 
the axons enter the distal segment (initial delay). However, it was pos¬ 
sible in cases in which the sign was first elicited from the distal segment 
a short distance below the site of injury to estimate approximately the 
delay before regenerating axons crossed the injured segment. 

(f) The rate of descent of Hoffmann-TinePs sign in the cutaneous 
nerves in the lower leg appeared to be constant, but in these cases ampu¬ 
tation terminated the investigation before the regenerating axons could 
be followed over a suitably long length of the nerve. Furthermore, the 
region studied involved the peripheral part of the nerve where the rate 
is slowest and where it approaches a constant value for adjacent lengths. 

1 he average rate over the length of nerve studied was approximately 

2 mm. per day. 7 

(6) Peripheral Motor and Sensory Mechanisms 

(a) Work was continued on nerve fibre/muscle fibre ratios, the selected 
nerve and muscle being the trochlear and superior oblique. This is a 
long-term project, but work on the fibre calibre spectrum and on the 
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number of fibres comprising the trochlear nerve at a number of levels is 
well advanced. A preliminary examination of the extra-ocular muscles 
has already revealed one very significant and important fact, namely, 
that all muscle fibres do not run the full length of the muscle. This 
observation alone means that previous published data on motor units 
in these muscles must be abandoned since they depend on muscle fibre 
counts undertaken at a single level. 

(b) A report is being prepared of clinical observations which favour 
the belief that hyperneurotization of individual human muscle fibres can 
occur during regeneration of nerve fibres. 

(7) Capacity of Regenerating Axons to Cross Gaps in Nerves 

An experimental study has been undertaken to reveal the capacity of 
regenerating axons to cross successfully long gaps in severed nerves. 

(8) Funicular Suture in the Repair of Human Nerves 

The practicability of undertaking funicular suture in the repair of 
human nerves has been investigated and a paper covering the results 
of the enquiry is in course of preparation. 

(9) The Applied Anatomy of the Facial Nerve 

The internal anatomy of that section of the facial nerve in the petrous 
temporal has been investigated with particular reference to: 

(a) the blood supply of the nerve; 

(b) the funicular plexus pattern, and 

(c) the amount of the connective tissue packing. 

This enquiry has been undertaken to throw light on Bell’s Paralysis 

(Common Facial Palsy) which is a form of facial paralysis of obscure 
etiology. 

(10) Disturbances of Oculometer Function Accompanying Extra¬ 
dural Haemorrhage 

An anatomical, pathological and clinical study has been made of the 
disturbances of oculomotor function accompanying extradural haemor¬ 
rhage, with particular reference to: 

(a) The mechanism responsible for the disturbances; 

(b) the involvement of the pupillo-constrictor component of the 
nerve, the pattern of the associated pupillary changes and the 
significance which is attached to these; 

(c) the involvement of the somatic component of the nerve, the 
associated impairment of extraocular muscle function and the 
question of the relative susceptibility to mechanical deformation 
of the somatic and pupillo-constrictor fibres; 

(d) the course of the recovery of oculomotor function following 
surgical treatment of the condition. 
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(11) Internal Anatomy of Peripheral Nerves 

Studies of the internal anatomy of peripheral nerves have been extended 
to include the axillary, obturator and recurrent laryngeal nerves. 

(12) Innervation of the Larynx 

A study is in progress of the innervation of the larynx, with special 
reference to the relative susceptibility to mechanical deformation of the 
nerve fibres supplying the adductor and abductor apparatus. 

(13) The Surgical Anatomy of the Thoraco-lumbar Sympathetic 
System 

A report of this work has been published in which: 

(a) A description has been given of some anatomical variations in the 
lower thoracic and lumbar sympathetic chains. 

(b) The ganglia have been analysed according to their segmental 
origin. 

(c) Some of the relationships of the sympathetic chain and splanchnic 
nerves to the crura of the diaphragm have been described. 

(d) Mention has been made of some facts of importance in perform¬ 
ing sympathectomy. 



PHYSICAL ANTHROPOLOGY 

ABORIGINE 


OF THE AUSTRALIAN 


M4) The Physical Anthropology of the Australian Aborigine 
Workers: Professor S. Sunderland, Dr. L. J. Ray and A. F. Roche. 

Investigations relating to the metrical and non-metrical features of the 
long bones of the aborigine were continued. 


C. COMPARATIVE ANATOMY OF THE AUSTRALIAN FAUNA 

(15) The Comparative Anatomy of the Australian Fauna 
Worker: Dr. L. J. Ray. 


Work is in 
marsupials and 


progress which relates to the anatomy of the Australian 
monotremes. 


D. HISTORY OF ANATOMY 

(16) History of Anatomy. 

Worker: Associate Professor K. F. Russell. 

Wo* was completed on the bibliography of anatomical books pub- 
lished in French before 1800. H 

BrtshT anSe T? igItio " commenced on a bio-bibliography of 
Bmtsh Anatomy before 1800. With the assistance of a number of 
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overseas libraries a collection of photostats of the title pages of anatomical 
books by British authors was started and already several hundred of 
these have been obtained and filed. It is anticipated that this work will 
take a number of years to complete. 

A description of some of the important surgical texts in the library 
of the Royal Australasian College of Surgeons was undertaken, and 
several of these have already been published in the Australian and New 
Zealand Journal of Surgery. 


Author 

1. Professor Sydney Sun¬ 
derland, M.D., B.S., 

D.Sc., F.R.A.C.P. 

2. Professor Sydney Sun¬ 
derland. 


3. J. 0. Lavarack, M.B., 
B.S., Professor Syd¬ 
ney Sunderland, and 

L. J. Ray, M.B., B.S., 
Ph.D. 

4. Associate Professor K. 
F. Russell, M.B., M.S., 
F.R.A.C.S. 

5. Associate Professor K. 
F. Russell 

6. Associate Professor K. 
F. Russell 

7. K. C. Bradley, B.C.E., 

M. B., B.S., F.R.A.C.S. 


PUBLISHED WORK 

Title 

The Function of Nerve 
Fibres Whose Structure 
has been Disorganized 

A Classification of Peri¬ 
pheral Nerve Injuries 
Producing Loss of Func¬ 
tion 

The Branching of Nerve 
Fibres in Human Cutan¬ 
eous Nerves 


The College Library 


The Cyrurgia of Guy de 
Chauliac 

The Cirurgia of Pietro 
d’Argellata 

Observations on the Sur¬ 
gical Anatomy of the 
Thoraco-Lumbar Sym¬ 
pathetic System 


Reference 

Anat. Rec., 109 : 503-513 
(1951) 

Brain , 74: 491-516 (1951) 


/. Comp . Neurol., 94: 
293-311 (1951), 


Aust., N.Z. J. Surg., 21: 

149 (1951) 

% 

Aust., N.Z. J. Surg., 21: 
150-152 (1951) 

Aust., N.Z. J. Surg., 21: 
230-232 (1952) 

Aust., N.Z. J. Surg., 20: 
272-277 (1951) 



ANTHROPOLOGY 

Research Fellow: Dr. D. F. F. Thomson 

During the past year work has been continued on the preparation of 
field notes from Arnhem Land and North Queensland for publication 
and several short papers completed. In addition, material was prepared 
for presentation in a series of lectures to be delivered in England, portion 
of which is now awaiting publication. 

Miss J. E. Clark continued the work on the figuring of objects of 

material culture and in the reproduction of Polychrome designs from 

Arnhem Land, which she resumed on her return to the University from 
England in July, 1951. 

In March, 1952, Dr. D. F. F. Thomson left by air for Great Britain 
as guest lecturer in Anthropology at the Universities of Birmingham and 
Cambridge, under the auspices of the British Council. 

In July Dr. Thomson returned to Melbourne and has resumed work on 
Arnhem Land material. Some preliminary work on Arnhem Land 
linguistic material was carried out during August with Professor H. W. 

Bailey, who is Professor of Sanskrit in the University of Cambridge, and 
who has specialised in linguistic studies. 

The map of north-eastern Arnhem Land, prepared by draughtsmen 
of the Royal Geographical Society from data and observation obtained 
durtng Dr. Thomson’s expeditions to Arnhem Land, and published in 
the Geographical Journal in 1949, has been sent to U.S.A. by the Royal 
Geographical Society as part of an exhibition of British map-making 


Author 

D. F. F. Thomson, D.Sc. 
Ph.D. (Cantab.) 


D. F. F. Thomson 


PUBLISHED WORK 

Title 

Notes on Some Primitive 
Watercraft in Northern 
Australia 

The Aborigines of Aus¬ 
tralia 


Reference 

Man (Roy. Anthrop. 
Inst., Lond.), 52; No. 1 
(1952) 

The Australian Childrens 
Encyclopaedia, Vol. 1, 
pp. 70-98. Melbourne, 
Georgian House, 1951 
(490 pp.) 



ARCHITECTURE 

Head of Department: Professor B. B. Lewis 

(1) The Durability of Victorian Building Stones in Relation to 
their Petrology and Architectural Use 

Worker: L. Finch. 

The aim of the investigation has been to gather evidence in an attempt 
to make a rational assessment of durability of selected stones as may be 
determined by petrological composition and architectural use. 

The weathering characteristics of three Sandstones (Barrabool Hills, 
Lauriston, and Mount Difficult) and two limestones (Batesford and 
Waurn Ponds) have been studied in some detail. The observations on 
stones in buildings have been compared with those in quarries, civil 
engineering construction, landscape architecture, etc., and the results 
correlated. A number of characteristic types of decay have been recog¬ 
nized and an attempt made to establish the| relationship between incidence 
and amount of decay observed in various parts of buildings, and con¬ 
trolling factors, such as degree of exposure to weather and construction 
details. 

The work has now been completed. 

PUBLISHED WORK 

Author Title Reference 

1. Robin Boyd, A.R.A.I.A. “Australia’s Home, its Melb. Univ. Press, 1952 

Origins, Builders and (287 pp., illustrated) 
Occupiers” 
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BACTERIOLOGY 

Head of Department: Professor Sydney D. Rubbo 


A. CHEMOTHERAPY 

(1) Influence of Chemical Constitution on Antibacterial Activity 

Workers: Professor S. D. Rubbo, Barbara J. Pierson in collaboration 
with Dr. J. Cymerman (Sydney University). 

The studies reported previously (Research Report, 1950) are nearing 

completion in that 160 compounds, including aromatic amines and thio- 

semicarbazone derivatives have now been examined. A new type of thio- 

semicarbazone has been discovered whose in vitro activity against tubercle 

bacilli is significantly greater than any hitherto described synthetic drug 

n view of the encouraging clinical reports of thiosemicarbazones havina 

ess activity in vitro than the new derivative, a chemotherapeutic trial of 

the latter has been commenced, using tuberculous guinea pigs as test 

animals. The results of the systematic aspects of this study are now 
being prepared for publication. 


(2) Directed Mutation Towards Streptomycin Resistance 
Workers: H. N. Paine and Professor S. D. Rubbo. 

The question of deciding whether the development of drug resistance 
in bacteria is due to selection of resistant cells in a heterogeneous popula- 
mn or to changes induced by the drug acting on normally sensitive cells, 
s still undecided. An attempt is being made to throw further light on 
this problem by inducing streptomycin resistance of a sensitive strain of 
Escherichia coh by culturing the organism in the presence of extracts 
obtained from resistant cells of the same species. Directed mutations 
of this type have been successful with a small percentage of extracts so 
prepared and the work is now being pursued in order to define conditions 
mder ^ich this phenomenon can be reproduced consistently. 

(3) Drug Sensitivity of Tubercle Bacilli 

Worker,-. L. ]. So,,by, (Mrs.) Lomu 0 . Price unj M. M. Wilson. 

Udire S '; de f cuiture '^hniquc developed by Rubbo and Morris (1951) 

now used routmcly for streptomycin, p. A . S . (p-aminosalicylic acid) 

it w. 1 T m,C U , 2an ',“ nSinV, ' > ' tKtS ' Durll ’S the course of this work 
tt was observed that the type of growth differed around the inhibitor 

conrentrat'ons with d.fferent drugs. For example, with P.A S the growth 
d,ut"°T| S “T d 3 gra<JCCl reSP ° nSe d ' Stina from other anti-.ubfrculat 

mod 8 :„ ( *: g tr e " on is being mvestigaced - * ^ 
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BACTERIOLOGY 

B. CLINICAL 


(4) Epidemiology of Infectious Diseases 

Workers: Professor S. D. Rubbo; Patricia J. Gladwell, and (Mrs.) 

Dorothy J. H. Schiavone. 

A long-term project has been commenced on this topic with the view 
of obtaining information, on the pattern of disease due to micro-organisms 
in Australia. Specific answers to the following questions are being 
sought: 1. Is there any change in incidence and severity of bacterial 
infections over a period 1922-1952? 2. What proportions of cases 

admitted to hospital over this period are due to infection? 3. Is there 
any change in the aetiology of typical infections (e.g. meningitis) since 
the introduction of chemotherapy? The sources of information now being 

used in this study are the records of various hospitals and published 
statistics of Health Departments. 

(5) Transmission of Haemolytic Streptococci 

Workers: Professor S. D. Rubbo and (Mrs.) Mary E. Browning. 

A critical study has been completed on the evaluation of possible 
mechanisms of spread of haemolytic streptococci. It has been concluded 
that droplets and droplet nuclei emitted during expiratory activities are 
not important mechanisms of transmission of these organisms. It appears 
that one of the most important vehicles of transmission is by direct 
contact with the contaminated hands of nasal carriers. Infected dust 
particles are important in spreading infection among certain groups of 
individuals, particularly sick children and surgical cases. This work is 
being prepared for publication. 

(6) Aetiology of Rheumatic Fever 

Worker: S. Wiener. 


Further work on this subject (see Research Report, 1950) has shown 
that the causation of rheumatic fever is not due to cellular antibodies, 
nor to impairment of adrenal function. In view of these negative find¬ 
ings, together with those previously reported, work on this subject will 
cease. 

One interesting side issue of the investigations was the development of 
an accurate technique for counting eosinophil cells in blood. This work 
is now in the press. 

(7) Evaluation of Techniques for Detection of Small Numbers of 
Tubercle Bacilli 

Workers: Associate Professor D. F. Gray and Marjorie M. Mattinson. 

The detection of small numbers of tubercle bacilli in pathological 
secretions (e.g. sputum) is a matter of public health importance. The 
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aim of the present study hasi been to discover a highly sensitive technique 
for detecting tubercle bacilli, and in this regard it has been shown that 
the intranasal inoculation of mice was as sensitive as guinea pig inocula¬ 
tion, and both were approximately 10 times more sensitive than the 
cultural test. Since the mouse offers many advantages over the guinea 
pig, the mouse test is now being compared with other standard techniques 
using tuberculous sputa. Part of this work is in the press. 

In addition to these studies an investigation of the chemical methods 

of treating tuberculous sputum has been commenced, with particular 

reference to the percentage survival of the tubercle bacilli in sputum so 
treated. 


(8) Serological Diagnosis of Brucellosis 
Workers: M. M. Wilson and Enid V. O. Merrifield. 

In the 1950 Research Report a new test for serological diagnosis of 
brucel osi s was described. The preliminary work establishing the 
reliability of the test has now been completed, and it has now been adopted 
as a standard method in this Department. The advantages are: 

(a) Greater sensitivity than agglutination test. 

(b) Suitability as a screening test for field survey work. Details 
of the technique have been published (see below). 


Aspects of Gastro- 


(9) Bacteriological and Epidemiological 
Enteritis 

Worker: Dr. (Mrs.) Rose Mushin. 

(a) An investigation of an outbreak of gastro-enteritis among prema- 
ture babies showed the presence of Salmonella newport and Escherichia 
c°h D 433 in the stools of the patients. The lastnamed organism was 
eported for the first time in an outbreak in Melbourne. It was instructive 
o note that following the disappearance of these causative organisms, 
presumably non-pathogenic paracolon bacillus was recovered from the 
convalescent infants. This work is being prepared for publication. 

Worker: Dr. (Mrs.) Rose Mushin. 

(b) A study of the antigenic structure of E. colt (D433) has shown 

0949) COntam r P reviousl V described by Mushin 

antigenic constituent is now proceeding. common 

(c) In collaboration with Professor S. D. Rubbo a survey of the 

£ com J, T , ba f Kriolt >f <> f “fctious diarrhoea in infanta has 
been completed and this work is now in the press. 
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Workers: Valerie J. Kerr and Dr. (Mrs.) Rose Mushin. 

(d) The work previously described (1950 Research Report) on the 
classification of paracolon bacilli by means of bacteriophage is continuing. 
At the time of writing it is too soon to predict whether this group of 
organisms will be classifiable by bacteriophage typing. Other criteria, 
such as biochemical characters, are also under study. 

(10) Bacteriology of the Alimentary Tract 

(a) The influence of diseases of the gastro-intestinal tract on the flora 
of the small intestine. 

Workers: Dr. Nancy J. Hayward and Judith Cregan. 

It has been shown (1950 Research Report) that the normal jejunum 
and ileum are devoid of a resident bacterial flora. Continuing these 
studies with patients suffering from diseases of stomach (carcinoma, 
gastric ulcers, etc.) and gall-bladder (cholecystitis, cholelithiasis), it has 
been found that no change occurs in the bacterial flora of the small intes- 

^ owever ’ * n cases blockage of the common bile duct associated 
with liver dysfunction, a resident flora of faecal types is often established 

in jejunum and ileum. In intestinal obstruction a resident flora develops 

above the obstruction, but not below. The significance of these changes 

is now being studied and this part of the work is being prepared for 
publication. 5 F F 

(b) Nature of Sterilizing Mechanism of the Small Intestine. 

Workers: A . L. Campbell and Professor S. D. Rubbo. 

As the distribution of bacteria in the intestine of the guinea pig was 
found to be similar to that in the human subject, this animal has been 
used to test the following propositions, that the "sterility” of this organ 
is due to : (a) peristaltic action, (b) an antibacterial agent, (c) phagocytic 
cells. In the present stage of the work it is too soon to come to any 
conclusions except to say that no antibacterial agent could be detected 
by techniques so far employed, nor could the cellular theory be proved. 

A new lead has been v given from the results obtained in humans suffering 
from obstruction of the common bile duct (see 10(a) above), and it can 

be shown that ligation of the bile duct in the guinea pig leads to bacterial 
invasion of the small intestine. 

(c) Absorption of pteroylglutamic acid ( P.G.A .) from the large bowel. 
Worker : Dr. Nancy J. Hayward. 

A study of the excretion of P.G.A. injected into the small and large 
intestine at operation indicates that there is very seldom any absorption 
of P.G.A. from the large bowel. Since only the poorly absorbing large 
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intestine has a resident flora, it must be concluded that P.G.A. (and 
possibly other vitamins) which "might be synthesized by intestinal bacteria 
generally could not be available for the nutrition of the host. 

(11) Immunization Against Experimental Pertussis Infection in 
Mice 


Workers: I. Jack and Associate Professor D. F. Gray. 

As previously reported (1950 Research Report), the main object of this 

study was to compare the immunizing potency of pertussis vaccines of 

various physiological ages with haemagglutinin extracted from the cells. 

The results so far give no definite indication that haemagglutinin is as 

effective an immunizing agent, for mice as a whole, as 24-hour vaccine. 

This may have important implications in the use of haemagglutinin 
alone for childhood vaccination. 


(12) Observations in Routine Public Health Bacteriology 

Workers: Staff of Public Health Bacteriological Laboratory. 

(a) Salmonella and Shigella species. 

The following species, not previously detected by the laboratory, were 
isolated and identified during 1951. 

Salm. paratyphi B from an immigrant taken ill before reaching Aus¬ 
tralia. This organism has never been reported before in Victoria. 

Salm. orion, Salm. Cambridge, Salm. senftenberg, Shig. flexneri lb. 

(b) Serological typing of Corynebacterium diphtheriae. 

With the co-operation of Dr. A. A. Ferris, Pathologist at Fairfield 
nfectious Diseases Hospital, sera have been prepared against the pre¬ 
dominant antigenic types of diphtheria bacilli. The serological typing of 
these organisms is proving to be a very useful epidemiological tool. 

(c) Field Investigations. 

Among the number of studies in co-operation with the State Health 
Department an investigation of the Maryborough outbreak of haemolytic 
streptococcal infection was the most outstanding. The organism was 
apparently spread by unpasteurized milk which was contaminated during 

wUI sl'rdy t StreP,OC ° CCal Cam “- A 
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(13) Citric Acid Fermentation by Aspergillus niger 
Worker: Dr* Joan F. Gardner. 

In June 1951 an investigation of some problems connected with citric 
a d production by Aspergillus niger was commenced with a view "o 
oping a large-scale process which, could be used in Australia. 
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The present investigation is being carried out with a well-known citric 
acid producing strain of Aspergillus niger , made available by Professor 
W. H. Peterson, of the University of Wisconsin. The majority of the 
experiments so far conducted have involved the use of sucrose media 
prepared and treated in various ways in an attempt to achieve the neces¬ 
sary conditions, which include the almost complete removal of certain 
trace metals. Yields up to 60% of the sugar fermented have been 
obtained in surface cultures, but the yields on similar media in sub¬ 
merged cultures (shaken or aerated) are at the present time very much 
lower. 

Another approach to the problem involves subjecting the spores to 
X-ray and ultra-violet radiation in the hope of inducing mutants which 
may give a higher yield of citric acid under less exacting conditions. It 
is thought that if the nutritional requirements, particularly with regard 
to the important trace metals, were higher than in the case of the parent 
strain, then the deficiencies upon which citric acid appears to depend 
would be less difficult to realize. Preliminary experiments have resulted 
in the isolation of some mutants which appear to justify further inves- 
gation. The work is still in progress. 

(14) Sterilization Procecfures in Dentistry 

Workers: Professor S . D. Rubbo and Barbara ]. Pierson . 

A study has been made on the efficiency of various techniques of 
sterilization commonly used in dentistry. As a result, a number of recom¬ 
mendations have been put forward, notably a new formula of Tincture of 
Iodine for pre-operative sterilization of oral mucosae and a new type of 
pressure sterilizer. A model instrument was manufactured according to 
specification, and has proved successful in the hands of a practising 
dental surgeon. This work has been published (see below). 

(15) Electrostatic Precipitation of Air-borne Bacteria 

Worker : Professor S. D. Rubbo . 

Using a slit air sampler, the efficiency of an electrostatic precipitator 
as means of bacterial air filtration was investigated at the Red Cross 
Blood Transfusion Centre in Brisbane. The findings showed that the 
unit (Precipiton, Westinghouse) was capable of effecting a 95% reduc¬ 
tion of air-borne bacteria. This work is being prepared for publication. 

(16) Investigations during 1951 

(a) Public Health Bacteriological Service. 

Number of examinations performed, 64,000 (including 20,040 tuber¬ 
culosis, 3,200 venereal diseases). 

(b) Causation and Control of Scours in thoroughbred foals (M. M. 

Wilson). 
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(c) Causation of Gastro-enteritis in Cats (Associate Professor D. F. 
Gray). 

(d) Methods of Chemical Sterilization of Food Processing Equip¬ 
ment (Professor S. D. Rubbo and R. C. Bayly). 

(e) Testing of Disinfectants (49) (L. J. Swaby). 

(f) Testing the Efficiency of Various Sheep Dips (R. C. Bayly). 

(g) Investigation of Bacterial Content of Canned Food (Dr. Nancy 
J. Hayward). 


Author 

Professor S. D. Rubbo, 
Ph.D., Dip. Bact. (LoncL), 
B.Sc., M.P.S. (Syd.), 
M.B., B.S., and Mary E. 
Benjamin, B.Sc. 

Professor S. D. Rubbo 
and Dawn M. Morris 


Professor S. D. Rubbo 


Professor S. D. Rubbo 
and Barbara J. Pierson 

Professor S. D. Rubbo 
and Patricia J. Gladwell 


Lorna O. Jones, B.S< 
and M. M. Wilson, M./ 
M.B., B.Cliir. (Cantab. 
M,R.C.S., L.R.C.] 

(Lond.) 

M. M. Wilson and En 
V. O. Merrifield 


tut* * Skerman, 

M.Agr.Sc., Jean B. Lack, 

M.Sc., and Nancy F 
Millis. M.Sc., Ph.D. 


PUBLISHED WORK 

Title 

Some Observations on 
Survival of Pathogenic 
Bacteria on Cotton Wool 
Swabs 

A Slide Culture Tech¬ 
nique for Determining 
Streptomycin Sensitivity 
of M. Tuberculosis in 
Sputum 

Pandemic—The Story Be¬ 
hind Our Tender Fore¬ 
arms 

Calculated Risks in Steri¬ 
lization in Dentistry 

Student Training in the 
Personal Relationships 
between Doctor and 
Patient 

Serum Agglutinins in 
Brucellosis 


Antiglobulin (Coombs) 
Test in Brucellosis. 

Influence of Oxygen Con¬ 
centration on the Reduc¬ 
tion of Nitrate by a 
Pseudomonas sp. in the 
Growing Culture 


Reference 

Brit. Med. J., i: 983-987 
(1951) 


/. Clin. Path., 4 : 173-182 
0951) 


Speculum, No. 156: 30- 
32 (1951) 

Aust. J. Dent., 56: 1-10 
(1952) 

Med. J. Aust., i: 71-74 
(1952) 


Nature, Lond., 167: 558 
(1951) 


Lancet, ii: 913-914 (1951) 

Aust. J. Set. Res. B 4:* 
511-525 (1951) 



BIOCHEMISTRY 

Head of Department : Professor V. M. Trikojus 


A. ENDOCRINOLOGY 

'' ’ PI ? Sma Protei " Bound - '“dine as a Diagnostic 

Aid in Thyroid Dysfunction 

Worker : {Mrs.) Dora Winikoff. 


. J StUdl /nD°T? the ValuC ° f the determinati °n of plasma protein-bound 
iodine (PBI) as a diagnostic aid in thyroid disorders were carried out in 

conjunction with the "Radioactive Iodine Unit” of the Royal Melbourne 

Hospital. Diagnosis by level of PBI and tracer studies using I 131 

(carried out by the Commonwealth X-ray and Radium Laboratory) was 

compared with that based on clinical assessment and estimations of B.M.R. 

Progress of I 131 therapy was also checked by PBI determinations. 

The normal range of PBI (as determined on 82 healthy, euthyroid 

subjects) was found to be 3-7.5 micrograms per 100 ml. of plasma. 

Results below or above these limits are considered to indicate dysfunction 

of the thyroid gland although there is a small degree of overlap. The 

validity of these criteria was confirmed by statistical analysis of groups 

of euthyroid and pathological cases; significant differences for various 

groups were consistent with the findings of other investigators. 

The high degree of accuracy in diagnosis obtained by estimation of 

levels of PBI was important in view of the high number of borderline 

cases of thyroid disorders submitted for evaluation. This work is being 
prepared for publication. 


(2) Studies on Experimental Thyroid Tumours in Rats 

Workers: Professor V. M. Trikojus, Mary T. McQuillan, {Mrs.) 

Pamela E. E . Todd, Gloria M. Rutledge and J. A. Forbes ( Path¬ 
ology Department ). 


Further studies on the growth of thyroid tumours in rats have been 
carried out and will be continued for some time. Three tumour strains 
have now been successfully established in rats bred in the Department. 

(i) Strain B. —This is a tumour of low iodine uptake, undifferen¬ 
tiated, with a rapid growth rate. These tumours grow to a very 
large size (up to 139 grams), metastasize (especially in the lungs), 
and have recently been established in rats not receiving a goitrogen 
and therefore not subject to increased thyrotrophic stimulation. 
This strain has been successfully transplanted into rats thyroi- 
dectomized either by surgery or by I 131 , suggesting that growth 
is also independent of the presence of circulating thyroxine. 
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(ii) Strain C.—This is a tumour of high iodine uptake, well 

differentiated and slow growing, from which metastases develop 

(particularly in the lung) after several months’ growth. Eight 

rats bearing this tumour were treated with therapy doses of 

I , but in no case did the tumour disappear. Three rats which 

survived the treatment for several months show no obvious signs 

of myxcedema; they have barely palpable tumours, with high 

iodine uptake, suggesting that the tumours have taken over 

thyroid function. This work is now being repeated with shorter 

intervals between doses. Unsuccessful attempts have been made 

to transplant the tumour into rats which have been thyroidec- 
tomized either surgically or by I 131 . 

(iii) Strain E. This is a tumour of low iodine uptake, undifferen¬ 
tiated, slow growing, which has been successfully transplanted 
into young rats and is to be investigated. 

(3) Studies on the Proteolytic Activity of the Thyroid Gland 

Workers : Professor V. M. Tnkojus, Mary T. McQuillan, P. G. Stanley 
and Patricia Wilson. 

The investigation of the action of a protease isolated from the thyroid 
glands of hogs on preparations of thyroglobulin labelled with I 131 has 
been continued. Separation of the products of enzyme action was effected 
by paper partition chromatography, radioautograms were prepared by 
contact with X-ray film, the zones of radioactivity cut and eluted for 
quantitative estimation. Results indicate that mono-iodotyrosine, di-iodo- 
tyrosme, thyroxine and peptide material are liberated as a result of enzyme 
hydrolysis. In conjunction with this work, the stability of I 131 labelled 
mono- and di-iodotyrosine and thyroxine towards alkali is under investiga- 

Studies on the fluctuation of the proteolytic activity of the rat’s thyroid 

witi physiological changes in the animal have been concluded. The 

influence of the goitrogen, thiouracil, potassium iodide and thyrotrophic 
hormone has been tested. 

The several investigations on the proteolytic enzyme have been prepared 
ror publication. r F 


B. 


CELLULAR BIOCHEMISTRY 


(4) Studies on Secretin. 

Workers: J. W. Legge and W. T. Agar (Physiology Department). 

ti Q m rt f er |, PUr K ifiCati0n ° f , bl ? lked SCCretin P re P aration * has led to prepara¬ 
tion, of the hormone which are more active per unit weight than any 

previously recorded. These have been further purified by removal of 
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contaminating salts. Unequivocal evidence, however, has still not been 
obtained on the question of the homogeneity of the final product, solubility 
tests still indicating the presence of two components. Further chromato¬ 
graphy of the* desalted peptide on silica gel is in progress. 

It was not found possible to proceed with the study of enzyme re-syn¬ 
thesis in pancreas during 1951. The work is still incomplete. 

(5) Theory of Action of Smell Receptors 
Worker: J. W. Legge . 

Arising from the use of the surface balance for micro-analysis of 
secretin peptides, certain observations were made from which a new 
hypothesis of the mode of action of the peripheral smell receptors was 
developed. The work is complete and a draft report has been prepared. 

C. ENZYMOLOGY 

(6) Investigation of Peptide Bond Transfer Reactions Catalysed 
by Kidney Extracts 

Workers: Dr. F. J. R. Hird and P. H. Springell. 

The enzyme y-glutamyl transpeptidase from kidney tissue which reacts 
amino acids with the tripeptide glutathione to form y-glutamyl peptides 
has been found to be specific for L a -amino acids. The naturally occurring 
amino acids vary considerably in their reactivity in the system. Substitution 
of various groups markedly enhances the activity in some cases. The 

optimum pH. of the reaction and the optimum ratio of substrate concen¬ 
tration have been determined. 

It is likely that this, enzyme is concerned in the reabsorption of amino 
acids from the kidney tubules. A simplified picture of this mechanism 
is as follows. The amino group of the amino acid in the lumen of the 
tubule reacts with glutathione "in” the cell wall of the lining cells to form 
a y-glutamyl peptide, the greater part of which is now intracellular. Move¬ 
ment of the cell contents would probably complete the transfer of the 
amino acid across the cell wall. This work is still in progress. 

D. RESPIRATORY PIGMENTS 

(7) Biogenesis of Porphyrins 

Workers : Associate Professor W. A. Rawlinson and 1. C. Parsons. 

The general problem of the biological synthesis of haem and porphyrin 
pigments is being approached from various sides, but this year almost 
full time has been devoted to one aspect. Although strenuous efforts 
had been made to stimulate local interest in cases of acute porphyria, 
none had been reported before 1950. In 1950 two clinical cases were 
discovered and the pigments studied in detail. In 1951 five new cases 
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have been identified and given a full investigation. The results are 
valuable in emphasizing the importance of biochemical diagnosis and they 
will be published to assist clinicians. 

Our main interest in acute porphyria rests on the development of 
fundamental studies related to porphyrin metabolism. The cases have 
yielded such useful amounts of the porphyrin precursor, porphobilinogen, 
that it will be possible to extend earlier work on its identification. 

(8) Haem Prosthetic Groups 

Workers: Associate Professor W. A. Rawlinson and I. T. Oliver. 

The development of work on the prosthetic group of cytochrome a 
has centred around the isolation of a component with consistent spectro¬ 
scopic properties. The haemin a and its porphyrin have been prepared 
under a very wide range of experimental conditions. In spite of slight 
variations in the characteristic absorption curves, some of which are 
directly attributable to experimental treatment, it is possible to obtain 
one component with consistency. There is some positive indication of a 

second component, but further evidence is needed to eliminate the pos¬ 
sibility that it is a modified product. 

The major portion of the work has been devoted to the removal of 
lipides and haemoglobin derivatives, fractionation by chromatography 
and phase exchange, differential precipitation, reconstitution of haemin 
from purified porphyrin a, and the effect of acids. The separation of 
haermns from acid-acetone extracts of heart muscle by precipitation as 
the barium salt has proved a valuable process in purification studies. 

(9) Magnetochemical Studies on Haemins 

Workers: Associate Professor W. A. Rawlinson and P. B. Scutt. 

The final work on this project has been completed and the results 
published. The last stages of study were devoted to the effect of alkaline 
conditions on the magnetic and spectroscopic properties of haematin. 

E. PROTEINS 

(10) Ovomucin 

Workers: P. G. Stanley and Dr. A. Gottschalk (Department of 
Experimental Medicine, Walter and Eliza Hall Institute). 

Preparation of alkaline hydrolysates of ovomucin was continued, 
-acetyl glucosamine and alkali-modified N-acetyl glucosamine were 
identified in the dialysable fraction. Following acid hydrolysis, gluco¬ 
samine was shown to be present by paper chromatography. Assistance 
was given to Dr. Gottschalk in the paper chromatographic control of the 

condensation of glucose and other reducing monosaccharides with various 
amin o acids to form N-glycosides. 
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F. NUTRITION 



Workers: {Mrs.) Audrey Cahn and June Dolan. 

It was found that the addition of a mild organic acid, using vinegar 
or the purpose, caused an appreciable increase in the amount of calcium 
leached into soup stock during cooking from bones, vegetables or bones 
and vegetables, and it is recommended that this should be urged as a 
common household procedure. The increase in the amount extracted 
from bones only was considerably greater than from vegetables or vege¬ 
tables and bones. This work, which was commenced in the previous year, 
is now completed. 

(12) The Influence of Ascorbic Acid on the Flavour of Foodstuffs 

Worker: {Mrs.) Audrey Cahn. 

It was found that ascorbic acid contributed to the flavour of both 
raw and cooked foods. The work will be extended further. 


Author 

(The late) A. W. Gor¬ 
don, B.Sc., Mary T. Mc¬ 
Quillan, M.Sc., P. G. 
Stanley, M.Sc., and V. 
M. Trikojus, M.Sc., 
D.Phil. (Oxon.) 

Jean Millis, M.Sc. 


I. T. Oliver, B.Sc., and 
W. A. Ravvlinson, M.Sc. 

W. A. Rawlinson, M.Sc., 
and P. B. Scutt, M.Sc. 

G. E. Rogers, M.Sc. 

P. H. Springell, M.A. 
(Cancab.) and H. Hoff¬ 
man, M.Sc. 


PUBLISHED WORK 

Title 

Use of Radio Iodine 
(I 131 ) in the Study of 
Enzyme Reactions in the 
Thyroid Gland 


The Iron Losses of 
Healthy Women during 
Consecutive Menstrual 
Cycles 

The Micro-estimation of 
Porphyrins by Copper 
Titration 

Magnetic Properties and 
Chemical Structures of 
Solid Haemins 

Enzymatic Inactivation of 
Secretin 

An Attempt at the 
Chemical Identification of 
“Neurocletin” (the Sub¬ 
stance Evoking Axon- 
sprouting) 


Reference 

Proceedings of the Iso¬ 
tope Techniques Confer¬ 
ence, Oxford, July 1951 


Med. J. A ust. f ii: 874-879 
0951) 


Biochem. J., 49: 157-162 
(1951) 

Aust. J. Set. Res. A 5: 
173-188 (1952) 

Nature, Lond., 167: 771- 
772 (1951) 

Aust. J. Exp. Biol., Med. 
Sci., 29: 417-424 (1951) 


1. Oliver, I. T. 


THESIS PASSED FOR HIGHER DEGREE 

MASTER OF SCIENCE 

Literature Survey: Functional Aspects of the Cyto¬ 
chrome System, with Special Reference to Cyto¬ 
chrome Oxidase. 

Experimental Section: Report of Experimental 
Investigations into the Nature of the Prosthetic 
Group of Cytochrome a. 
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BOTANY 


Head of Department: Professor J. S. Turner 


A. PLANT PHYSIOLOGY 

(1) Nutrition 

Workers: Dr. D. W. Goodall, W. G. Slater and Alison E. Grant-Lipp. 

The large sand culture experiment with lettuces reported previously, 

having as its purpose the study of nutritional relations underlying 

deficiency diagnosis by leaf analysis, has been virtually completed. The 

results indicate that responses to applied nutrients can be satisfactorily 

forecast from the results of leaf analysis, but that analyses for more than 

one element may often be required, even where only one nutrient is to be 

applied. An account of this work will shortly be prepared for publica¬ 
tion. 


(2) Morphogenesis 

Worker : Dr. D. W. Goodall. 

Study of the development of leaf shape in Acacia melanoxylon has 
been resumed. A technique has been devised for growing seedlings in 
sterile culture, which has made possible investigation of the effects of 
cotyledon removal in the earliest stages of germination and of the effects 
of added nutrients. The effects of shading on leaf development have 
also been studied. Work has also begun on the effect of seed treat¬ 
ments on the relative position of the first two leaves in tomato. 

(3) Respiration and Photosynthesis 

Workers: Professor J. S. Turner and E. G. Brittain. 

A critical review of our knowledge of the relationship between plant 
respiration and fermentation has been prepared. Work on the malonate- 
mhibition of plant respiration was concluded and prepared for the press, 
merest has now shifted to a study of photosynthetic reactions in the 
isolated green plastids of plants; a review of the recent work in this 
e d has been published and techniques developed for the study of the 
ettect of oxygen partial pressures on the Hill reaction in photosynthesis. 


... B - PALAEOBOTANY 

(4) Palaeobotany 

W pike TS: ° r habd C ‘ Co ° ks0n ’ Suzanne L - Duigan and Kathleen M. 

d Ion S' term P-ject on the plant fossils in Victorian brown coal 

account a " d seve ^ ^es of investigation are in hand. An 

of Australian Tertiary Araucariaceae (conifers) has been pub- 
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iished, and a paper dealing with Tertiary algae and marine plankton has 
been accepted for publication by the National Museum of Victoria. 

The Tertiary beds of Victoria, as well as those from places as far 
apart as Perth and Brisbane, are rich in fossil pollen of certain Southern 
Beech trees (Nothofagus), thought to have been extinct since Tertiary 
times. This year the interesting discovery has been made that some 
recently discovered living Beeches from New Guinea and New Caledonia 
bear pollen closely similar to the fossil grains of Southern Australia. 

C. MYCOLOGY 

(5) Soil Fungi 

Workers : Associate Professor Ethel I. McLennan, (Mrs.) Sophie C. 
Ducker and L. £. Thrower. 

A monograph on the Penicillium species found in sandy Victorian 
soils has been prepared for the press. A comparison is being made of 
the fungal population of the sparse litter under heath vegetation with 
that of the soil itself. The mycorhizal associations of heath plants are 
being investigated. In connection with this an intensive study of the 
fungi of the "rhizosphere” (root-zone) of five species of plants has been 
started. From these rhizospheres and in nearby "free soil,” 52 species 
of fungi have been isolated and identified and a study of their nutritional 
and antibiotic activities is under way. 

(6) Wood-rotting Fungi 

Worker: Helen M. Purnell. 

Work has been continued on the respiratory physiology of white and 
brown rot fungi; chromatographic techniques are being used for the 
study of the metabolic products of these fungi. 

D. PLANT ECOLOGY 

(7) Ecology of Catchments 

Workers: S. G. Maisie Fawcett, Professor J. S. Turner and other 
members of staff. 

The ecological work on the Bogong High Plains was continued; the 
particular aspects covered this year included a study of the propagative 
organs of the herbaceous species and investigation of the destructive in¬ 
fluence of soil insects on vegetation. A stage has now been reached 
when the results of eight years’ research in this region are to be prepared 
for publication. The results of 10 years’ observations on eroded areas at 
Omeo, fenced to exclude grazing animals, have also been analysed to 
form part of a report on ecological investigations in the Hume Catch¬ 
ment. 
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(8) The Structure of Plant Communities 


Workers: Dr. D. W . Goodall and R. E. Winkworth. 


Work has continued, on methods for the objective definition, character¬ 
ization and comparison of plant communities. For this purpose numerous 
transect and quadrat observations have been made in the Mallee scrub 
north of Walpeup, on the Bogong High Plains, and on heathlands near 
Sale, Anglesea and Princetown. This work has incidentally resulted in 
the discovery of a number of species of flowering plants new for the 
State. It has been shown that interspecific correlations can be used as a 
test of vegetational homogeneity and for the classification of vegetation. 
Work on the application of methods of factor analysis is in progress. 

(9) Forest Ecology 


Workers : H. T. Clifford and D. Ashton. 

The taxonomy, ecology and as far as practicable the breeding behaviour 

of two closely related Eucalyptus species (E. elaeophora and E. gonio- 

calyx) have been studied and a long-term project on the reproduction 

and seedling development of Eucalyptus species has been initiated. 

The primary ecological survey of a Mountain Ash forest at Wallaby 

Creek has been concluded, and the data obtained are being prepared for 
publication. 


E. CYTOLOGY AND TAXONOMY 

(10) Cytology and Taxonomy 

Miss Margaret Blackwood has continued her research on the preferen- 
tial segregation of b-chromosomes in maize and on sex-inheritance in 
Wurmbe. d,o,ca. Miss S. G. M. Fawcet, has initiated systematic work 
in the Australian family Epacndaceae (Heaths), and Mr. H. T. Clifford 
has collaborated with Mr. H. Willis of the National Herbarium in sys- 
tematic work on Victorian mosses. Mr. E, A. F. Matthaei is developing 
methods of staining tissues with fluorescent dyes. 


Author 

J^abel C. Cookson, 
D.Sc., and S. L. Dui- 
gan, M.Sc. 

2. Suzanne L. Duigan, 
M.Sc. 

3. Professor j; 5 

Turner, M.A./Ph.a 
(Cantab.), M.Sc. 

4- Professor T Q 

J • • 

1 urner 

B 


PUBLISHED WORK 


Title 

Tertiary Araucariaceae 
from South-eastern Aus¬ 
tralia with Notes on Liv- 
ing Species 

A Catalogue of the Aus¬ 
tralian Tertiary Flora 

Respiration; the Pasteur 
Effect in Plants 


Photosynthesis 


Reference 

Aust. J. Sci. Res. B 4: 

415-449 (1951) 


Proc. Roy. Soc. 

63: 41-56 (1951) 

Annual Rev. 
Physiol., 2: 

(1951) 


Viet., 

Plant 

145-167 


Rev. Pure Appl. Chetn., 
1 : 214-234 (1951) 
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Author Title Reference 

5. VeraF Hanly, M.Sc., Malonate and Carrot-root Aust. J. Sex. Res . B 5: 

K. S. Rowan, M.Sc., Respiration 64-95 (1952) 

and Professor J. S. 

Turner 

6. D. W. Goodall, B.Sc., Some Considerations in Aust. J. Sci. Res B 5* 

A. R.C.Sc., Ph.D. the Use of Point Quadrats 1-41 (1952) 

(Lond.), D.I.C., for the Analysis of Vege- 

F.L.S. tation 

7. H. T. Clifford, B.Sc., The Genera of Victorian Viet. Nat. f 68: 135-158 

and J. H. Willis, Mosses and New Records (1951) 

B. Sc. of Species for the State 

THESES PASSED FOR HIGHER DEGREES 

MASTER OF SCIENCE 

1950 

1. Brookes, J. D. The Relation of Vegetative Cover to Water Yield 

in Victorian Mountain Water-Sheds. 

1951 

2. Clifford, H. T. Plant Ecology in the Dandenong Ranges, with 

Special Reference to Eucalyptus Species. 
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Head of Department: Professor E. J. Hartung 


A. PHYSICAL AND INORGANIC CHEMISTRY 

(1) Studies in Membrane Diffusion 

Workers: Professor E. J. Hartung and R. A. Craig. 

The investigation of the permeability of cupric ferrocyanide mem¬ 
branes to mixtures of electrolytes has been completed and has been 
accepted for publication in the Transactions of the Faraday Society. 

(2) Isotope Effects in the Bromination of Methane and Mono- 
deuteromethane 

Workers: Dr. G. M. Harris and F. I. Andersen. 

The general nature of this project was described in the 1950 report 

and was outlined in a paper read at the A.N.Z.A.A.S. Conference in 

Brisbane in May, 1951. During the past year the apparatus has been 

reconstructed in preparation for the proposed extension of the work. 

Further experiments have been carried out in an attempt to produce a 

pure sample of monodeuteromethyl bromide, so far without success. The 
work is proceeding. 


(3) Radioactive Tracer Method for the Measurement of Very 
Low Vapour Pressures of Metals y 

Workers: Dr. G. M. Harris and T. A. O’Donnell. 

The Knudsen effusion apparatus designed for this work has been con¬ 
structed and put into operation. Some preliminary experiments have 
been earned out with mercury and cadmium metals in order to test 
the characteristics of the apparatus. Extension of the study to radio- 
actively-labelled bismuth metal is proceeding. 

' 4l Labelled Vormaldehylde Conn ' zzaro °f Carbon-14- 

Workers: Dr. G. M. Harris and A. M. Downes (C.S.I.R.O. Tracer 
tlements Investigations ). 

The rate of the reaction of carbon-14-labelled formaldehyde with alkali 

o give methyl alcoho and formate has been compared with the corre¬ 
sponding rate for unlabelled formaldehyde. The carbon-14-containing 

r De?T VT f 94 f f °T 7aof tU 0f the fonnJt 

***** in the Journal ° f 

,5 ’ M 
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Workers: Dr. G. M. Harris and D. R. Stranks. 

The kinetic study mentioned in the 1950 report has been completed. 
Reports of the work were read at the A.N.Z.A.A.S. Conference in 
Brisbane, May, 1951, and at the Isotope Techniques Conference in 
Oxford, July, 1951. Full details have been published in the Transactions 
of the Faraday Society (February, 1952). During the past year a 
detailed study of the isotope effect noted in the exchange equilibrium 
has been completed, including temperature dependence of the effect. 
This work has been reported at an American Chemical Society symposium 

at Notre Dame University in June, 1952, and will be published in the 
proceedings of this symposium. 


(6) Isotopic Exchange Reaction of Carbon-14-Labelled Carbonate 
Ion with Carbonatodiethylenediammine Cobaltic Complex Ion 

Workers: Dr. G. M. Harris and J. S. Holden. 

Preliminary experiments have been completed in which the rate of 
racemization of optically-active carbonatodiethylenediammine cobaltic 
complex ion has been compared with its rate of isotopic exchange with 
carbon-14-labelled carbonate ion in aqueous solution. The rate charac¬ 
teristics of the two processes appear to be entirely different, indicating 
that the racemization reaction takes place by a different mechanism from 
that by which exchange occurs. A detailed kinetic study of each process 
is now under way, designed to determine the exact nature of this 
difference. 


(7) The Surface Properties of Sparingly Soluble Solids 

Workers: Dr. A. S. Buchanan and D. J. O’Connor. 

Studies on. inorganic solids (e.g. Sn02, ZnS, PbS, PbCr0 4 ) have been 
continued, the principal method of approach involving measurement of 
the electric potential at the interface between solid and solution. These 
data are being related to results on rate studies of ion exchange between 
surface and solution; taken together, the information should clarify 
the mechanism of ion adsorption on to crystalline materials. The work 
was assisted with a grant from the Mining Department. Extension of 
the investigation to include ion-exchange resins is proposed. 

(8) Photochemistry of Aldehydes 

Workers: Dr. A. S. Buchanan and F. H. Dorman. 

This investigation is an extension of that begun by A. S. Buchanan 
at Oxford in 1950. The object is to elucidate the mechanism of the 
high temperature photolysis of acetaldehyde. To this end the reaction 
is studied in the presence of additives, such as iodine, acetone and 
formaldehyde. The results provide good evidence that the only chain 
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carrier is the methyl radical. It is hoped that information on the stability 
and properties of the formyl radical will emerge. The work will be 
extended in the coming year to include propionaldehyde. 


B. PHYSICAL ORGANIC CHEMISTRY 

(9) Reactions of Sulphonyl Halides 

Workers: A. N. Hambly and F. E. Jenkins. 

The kinetics of the reactions of aromatic sulphonyl fluorides with 

hydroxyl ion in aqueous dioxane buffered with borax have been further 

investigated. With increasing dioxane concentration the reaction rate 

passes through a maximum. The reaction is base catalysed and the 

separate rate constants for the uncatalysed and borate catalysed reactions 

have been evaluated for a number of sulphonyl fluorides at varying 

dioxane concentrations. The reaction velocity constants in the mixed 

solvent medium do not vary with temperature in accord with the Arrhenius 
equation. 

A preliminary study has been made of the variation of the dissociation 
constant of boric acid in aqueous dioxane. 


C. ORGANIC CHEMISTRY 

(10) Investigation of Heterocyclic Compounds 

(a) Workers: Associate Professor W. Davies and J. A. Maclaren. 

Much of the work incidental to a search for tuberculo-static compounds 
has been concluded, and some of the results have been published. 

(b) Workers: Associate Professor W. Davies and N. W. Gamble. 

Research on the general method of synthesizing thianaphthenes has 

been completed. Sufficient progress has been made in the conversion of 

thianaphthen into tetracyclic thiophen derivatives for the results to be 
published. 

(ID Investigations of Ethylene Oxides and Related Compounds 
Workers: Associate Professor W. Davies and W. E. Savige. 

Much of the synthetic portion of this work has been or is being pub¬ 
lished. The study of hyoscine and related bases is being continued. 

(12) Chemistry of Australian Plant Products 
(a) Workers: R. G. Cooke and W. Segal. 

Investigation of the constitution of the pigment from Haemodorum 
oTnuT l d COn,inU ; d - 7 he aglyCOne has b “" converted 

“v“® u „ SPKtrOSCOP ‘ C “ am,nitl0n ° f *■ “ d to <W 
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(b) Workers: R. G. Cooke and H. Dowd. 

The structure of the new naphthoquinone pigment from Diospyros 
hebecarpa has been definitely established by synthesis of the quinone and 
some of its derivatives. The dihydro derivative, which also occurs in this 
plant, has the diketotetrahydronaphthalene structure. The fourth com¬ 
pound isolated from this plant is still being examined. 

The chemical relationship of two other plant pigments has been further 

demonstrated by the conversion of plumbagin to droserone. Some other 
contributions have been 

and plumbagin. 

(c) Workers: R. G. Cooke and P. E. Wilkin. 

A systematic investigation of the coloured extracts from a number of 
Australian plants has been proceeding. Some crystalline products have 
been obtained from Coelospermum reticulatum, and the examination is 
being continued. 

(d) Worker: Dr. L. R. Row. 

Australian species of Denis, Loncbocarpus, Pongamia and Tephrosia 
are being investigated for possible insecticidal constituents. No rotenoid 
compounds have been isolated as yet, but one Loncbocarpus species has 
yielded considerable quantities of the known triterpene alcohol, lupeol. 
Two interesting flavones have been obtained from Pongamia pinnata, 
and at least one of these appears to be new. Some work has been done 
on the synthesis of analogues of rotenone. 

(13) The Mechanism of Organic Reactions 
Workers: R. G. Cooke and H. Dowd. 

Some further work has been done on orientation effects in the sub¬ 
stitution of naphthoquinones. Some interesting results have been obtained 
in the selective halogenation of such compounds. 

(14) Synthesis of Heterocyclic Nitrogen Compounds 
Worker: Dr. Emily F. M. Stephenson. 

An investigation on the Clemmensen reduction of tetrahydro-5:14- 
diketo 6:13-diazanaphthacene has been continued and an account of the 
work published. Attempts are being made to prepare 10-keto-l:6 diaza 
3:4-8:9-dibenzobicyclo [5:3:0] deca-3:8-diene (I) (one of the products of 
the Clemmensen reduction) by independent synthesis. Syntheses and pro¬ 
perties of additional compounds of the general type represented by I are 
also being studied. 


made to the chemistry of the pigments juglone 
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(15) The Oxidation of Glycols 

(a) Workers: Dr. K. H. Pausacker and J. P. Cordner. 

The kinetics of the oxidation of substituted glycols with lead tetra¬ 
acetate have been continued, and this work has now been concluded. 

(b) Workers: Dr. K. H. Pausacker and W. E. Badcock. 

The kinetics of the oxidation of substituted glycols with periodic acid 
have been continued. 

(c) Worker: Dr. K. H. Pausacker. 

The kinetics of the oxidation of hydrobenzoin with substituted 
phenyhodosoacetates have been investigated and concluded. A similar 
study with ethylene glycol and phenyl iodosoacetate is still in progress. 


Author 

1. Associate Professor 
W. Davies, D.Sc. 
(Manchester and 

Mclb.), D.Phil. 

Oxon.), and W. E. 
Savige, M.Sc. 

2. W. Davies and J. A. 
Maclaren, M.Sc. 


3. W. Davies and J. A. 
Maclaren 

4. H. H. Hatt, D.Sc. 
(Lond.), Ph.D. 
(Pond.), and Emily 
P- M. Stephenson, 
M.Sc., Ph.D. (Glas¬ 
gow) 


5. C. S. Barnes, M.Sc. 
(Adel.), K. H. Pau- 
sacker, M.Sc., D.Phil. 
(Oxon.), and (in 
part) W. E. Bad¬ 
cock, B.Sc. (Tas.) 

6 . W. E. Badcock and 
K. H. Pausacker 

7. G. J. Bloink, M.Sc., 

and K. H. Pausacker 


PUBLISHED WORK 

Title 

The Direction of Ring 
Opening of Some Unsym- 
metrical Ethylene Oxides 
and Sulphides 


Reference 

/. Chem. Soc., 774-779 
(1951) 


The Reaction of a- Bro- 
mobenzyl Cyanide with 
Ethyl X ant ham i date 

(Thiocarbamate) 

The Structure of iso - 
Thiohydantoin and Re¬ 
lated Compounds 

Heterocyclic Nitrogen 
Compounds. Part II. The 

Preparation of 5:7:12:14- 

Tetrahydro -6:13- Diaza- 
naphthacene and Some 
Derivatives thereof, with 
an Example of Ring Ex¬ 
pansion and Contraction 
in a Clemmensen Reduc¬ 
tion 

The Fischer Indole Syn¬ 
thesis. Part V. The Cycl- 
ization of Some cyclo- 
Hexanone ^-Substituted 
Hydrazones 


The Dehydrogenation of 
1 :2 :3 :4 - Tetrahydrocar-f 
bazole 

The Formation of Osa- 
zones. Part III 


/. Chem. Soc., 1434-1437 
(1951) 


/. Chem. Soc., 2595-2598 
(1951) 

J. Chem. Soc., 199-205 
(1952) 


J. Chem. Soc., 730-733 
(1951) 


A Chem. Soc., 1373-1374 
(1951) 


J. Chem. 
(1951) 


Soc., 2212 
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8 . G. J. Bloink and K. 
H. Pausacker 


9. G. M. Harris, 
M.Sc. (Saskatche¬ 
wan), A.M., Ph.D. 
(Harvard) 

10. D. R. Stranks, B.Sc., 
and G. M. Harris 

11. G. M. Harris 

12. A. M. Downes, M.Sc. 
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Harris 
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14. A. S. Buchanan, 
B.Sc., Ph.D. 
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M.Sc., and A. S. 
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16. F. Bryant, M.Sc., and 
D. J. O’Connor 

17. B. S. Harrap, Ph.D., 
and (The late) As¬ 
sociate Professor E. 
Heymann, Ph.D. 
(Frankfurt), D.Sc. 

18. D. G. Gillam, B.Sc. 
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Title 

The Formation of Os- 
zones. Part IV, A Quan¬ 
titative Study of the Re¬ 
action of Benzoin Phenyl- 
hydrazone with Phenyl- 
hydrazine 

Limitations of the Tracer 
Method in Scientific Re¬ 
search—Physical Aspects 

Carbon-14 Isotope Effect 
in an Inorganic Equilib¬ 
rium 

Kinetics of Isotopic Ex¬ 
change Reactions 

Isotope Effect in the Can¬ 
nizzaro Reaction of Car- 
bon-14-Labelled Formal¬ 
dehyde 

Kinetics of Isotopic Ex¬ 
change Reactions. The 
Exchange between Free 
Carbonate Ion and Car- 
bonato-tetrammine Co- 
baltic Complex Ion 

Kinetics of the Photo¬ 
lysis of Acetaldehyde. 
Part II. The Rate of Pro¬ 
duction of Methyl Radi¬ 
cals 

The Preparation of Large 
Crystals of Sparingly 
Soluble Lead Compounds 

Quantitative Estimation 
of Amino Acids on Paper 
Chromatograms 

Theories of Viscosity ap¬ 
plied to Ionic Liquids 


Aqueous Diffusion Mea¬ 
surements by the Lamm 
Scale Method, and their 
Correlation with Mem¬ 
brane Diffusion Measure¬ 
ments 


Reference 

J. Chem. Soc., 661-665 
(1952) 


Proc. Conf. Applications 
Isotopes, Sci. Res. Mel¬ 
bourne, 1950, 65-76 (1951) 

/. Chem. Phys., 19: 257- 
258 (1951) 

Trans. Faraday Soc., 47: 
716-721 (1951) 

/. Chem. Phys., 20: 196- 
197 (1952) 


Trans. Faraday Soc., 48 : 
137-144 (1952) 


/. Chem. 

Soc., 

2317-2320 

(1951) 




A ust. 

J. 

Sci., 

14: 129 

(1952) 




A ust. 

J. 

Sci., 

13: 111 

(1951) 




Chem. 

Rev., 48: 45-67 

(1951) 



. 


A ust. J. Sci. Res. A 4: 
84-92 (1951) 


THESES PASSED FOR HIGHER DEGREES 

DOCTOR OF PHILOSOPHY 

The Chemistry of Some Australian Alkaloids and 
Sesquiterpenes. 


I. Alkaloids. 

Three new alkaloids had been isolated by Dr. J. R. Price from Pentaceras 
australis (Rutaceae). The structure of one of these, thiotacerine, was elucida e , 
and in addition some work was carried out on the other two bases, taceridine ana 

Lrotacerine. 
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Taceridine (I), ChHsONj was shown by Dr. Price to be canthin- 6 -one on 
the basis of its oxidation to /3-carboline-l-carboxylic acid, (II) and the reversible 
formation on treatment with alcoholic alkali of an acid G.H I 0 O.N, 2(l'-/3-carbolyI) 
acrylic acid (III). I is hydrogenated catalytically to a dihydro compound, which 
on treatment with alkali opens the ring to give an acid G,H 12 0 2 N a , 2(1 '-/3-car- 
bolyl) propionic acid (IV). On refluxing I with Raney nickel in methanol or 
ethanol the methyl or ethyl ester respectively of IV is formed. 

Attempts to synthesize I by dehydrogenation of its hexahydro derivative pre- 
pared by Hahn and Hansel were unsuccessful. 

is .° Tacerine, CwH.oOj.Ns was shown by Dr. Price to be 5-methoxycanthin-6- 
one (V) On treatment with hydrogen bromide in acetic acid it gives an acidic 
compound G.HsOsNs, 5-hydroxycanthin-6-one (VI), which yields an acetyl 
derivative. The latter can be converted to V by treatment with moist diazomethane. 

oxalat^fculed 0 Synt leslze VI ’ and hence v > by condensation of harman with ethyl 

Thiotacerine CwH.oONsS (VII) yields an acid G.H„0,N s S after short treat¬ 
ment with alcoholic potash. This acid can be esterified and re-converted to VII 
with ease On prolonged treatment with alcoholic potash VII yields methvl mer¬ 
captan and an acidic isomer of VI, which is oxidized to II, and, like VI, gives an 
acetyl compound. This acid was proved to be 4-hydroxycanthin-6-one (VIII) by 

malonate fr ° m ^ aC ' d chlor ‘ de °* ^ and tlle magnesium derivative of diethyl 

stron^bLer 0 H U N hydrochloric acid, VII yields methyl mercaptan and a 
thin g b L “ H «Ns, also formed from I by analogous treatment, 4 :5-dihydrocan- 

On refluxing VII with Raney nickel in methanol or ethanol, the methvl or 

fmJilT Cr ’ respect,vely - ° f IV ^ formed. From these reaction’s VII must £ 
4-methyl mercaptocanthm-6-one. 

II. Sesquiterpenes. 

sesc l u itcrpene fraction from Agonis abnormis was shown to contain prin¬ 
cipally humulene (a-caryophyllene), on oxidation with permanganate a"-dime- 
tl ylsuccnic acid was obtained, while on ozonolysis, humulene yielded levu hflc 
aldehyde and acd On correlating these data with the optical inactivity and the 
ack of conjugated double bonds in humulene, humulene was suggested to be 
2: 6 -d,methyl- 1 - (4', 4'-dimethyl-l :2-cyc/ 0 butenyl) 2:3, 6:7 heptadiene 

The ,-± r ( ° mad r drene was obtained by fractionation of various Eucalyptus oils 
The isolation of an oxme acd from the action of amyl nitrite on the ketone aroma- 
dendrone is incompatible with any of the formulae at present in the literature. 

2. Maclaren, J. A. Syntheses of Compounds of Possible Bacteriostatic 

Action. 


h/>rr In i tJl,S th ? is J} o Was attcm P te( I to extend studies on heterocyclic syntheses 

" ,csc new r ' ac,io " s ,o 

d”o , Le ba i:L?i, !,r , U ; l “ ral l. now n compounds ' 1 would Z< be 

fli( 1 ?° ha y e tuberculostatic properties. Most attempts failed because of the 
d,ft,culty in reducing 5-n.trothiazoles to the corresponding 5 -amino compound A 

the'resulting* letS T' ac f onitrile and ethyl chlorothioncarbonate,' bin 

In view 7,f p S n ? ‘ hlaz ° le was on ’y weakly tuberculostatic. 

mrnmmssmrn 

mm 

<iuct. A brilliant red pigment formed when the reactants were he^teH ? n k 1 
intmst. d ' Um ” d ,he “ d of this pigmlrn Is o“ 
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The addition of thiourea to <*£-unsaturated acids and esters has been variously 
reported to give derivatives of thiazole, pyrimidine, and imidazole. The scope of 
this reaction has been examined, errors in the literature have been corrected and 
as a result several generalisations have emerged. The formation of ^-substituted 
adducts with ^-acetylenic esters may be due to free radical addition. 

After examining the reactions of a compound “isothiohydantoin,” allegedly 
2-imino-4-keto thiazolidine, it is now believed to be thiolcarbamido acetonitrile. The 
synthesis of this compound from thiocyano-acetamide is found to involve a novel 
rearrangement. In a similar manner, a-thiocyano propion-amide isomerized to 
a-thiolcarbamido-propionitrile. 

In appendices there are included a review of the properties of the thiazole 
nucleus, a brief account of attempts at synthesizing conjugated amino-aromatic 
sulphones; and a report on the results of bacteriostatic testing, carried out in the 
Bacteriology Schools of the Universities of Melbourne and Adelaide. 

3. Savige, W. E. A Study of Three-membered Heterocyclic Organic 

Compounds. 

The above thesis constitutes a report on research carried out by the writer, 
under the direction of Associate Professor W. Davies, D.Sc., Ph.D., at the 
University of Melbourne, between March 1949 and March 1951. It includes a 
review of the various types of three-membered ring systems reported in the litera¬ 
ture, and differentiates authentic ring compounds from those best represented by 
an alternative structure. The experimental work carried out deals mainly with 
the chemistry of ethylene oxides and ethylene sulphides. 

a-Glycidic sulphones, a new class of compounds, have been found, in some 
instances, to be capable of preparation by either of two methods related to those 
previously found to be applicable in the case of the analogous glycidic ketones. 
Method I involves condensation in a basic medium of an a-halo-sulphone with either 
an aromatic aldehyde or an aliphatic ketone. Method II involves oxidation of an 
a :/3-unsaturated sulphone with hydrogen peroxide in a basic medium. It was 
incidentally discovered that a tetracyclic benzo-biphenylenesulphide was formed in 
a reaction which involved treatment of thionaphthen with hydrogen peroxide in 
glacial acetic acid. 

Several /3-glycidic sulphones and/or sulphoxides have been prepared and found 
to undergo ready isomerisation by heat or alkali to the corresponding unsaturated 
alcohols. Two compounds, previously reported to be the epoxides of isoprene 
sulphone and of 2 :3-dimethylbutadiene sulphone, respectively, have been shown to 
be unsaturated alcohols. It was incidentally determined that: (i) 3:4-dimethyl- 
thiophen sulphone could be prepared from the corresponding dibromide, and that 
it isomerised to 4-methyl-3-methylene-2:3-dihydrothiophen sulphone on treatment 
with alkali; (ii) treatment of 3-bromo-2:3-dihydrothiophen sulphone or its methyl- 
homologues with zinc and aqueous mineral acid gave corresponding homologues of 
butadiene sulphone—replacement of the bromine atom by hydrogen being accom¬ 
panied by migration of the double bond. 

The present work has shown that the “established” ethylene oxide structure 
for hyoscine is improbable, and that the existence of “scopine” is doubtful. Con¬ 
tributions towards the formulation of a new structure for hyoscine have been made, 
but nothing definite in this regard has as yet been proved. It was incidentally 
determined that apohyoscine exhibits dimorphism, and that it is readily converted 
by heat to a mixture of two dimers, related in structure to belladonnine. The pos¬ 
sibility that a new alkaloid, isolated by Messrs. Felton, Grimwade and Duerdins 
Pty. Ltd. from the residues resulting from the purification of a large quantity of 
atropine over a long period, was related in some way to hyoscine was investigated. 
However, it is probable that this compound is a condensation product of apoatropine 
and noratropine. 

An investigation (commenced prior to March 1949) into the direction of ring 
opening of some unsymmetrically substituted ethylene oxides and sulphides has been 
completed, the following facts having been determined: (1) Unsymmetrical ethylene 
oxides (propylene oxide, isobutylene oxide, glycidol and epichlorohydrin, respec¬ 
tively) undergo normal ring fission with 2:4-dinitrothiophenol in a weakly basic 
medium, giving crystalline derivatives which are found to be suitable for the char¬ 
acterization of ethylene oxides. (2) Propylene oxide, isobutylene oxide and 
epichlorohydrin, respectively, undergo normal fission with thiolacetic acid. W 
Propylene sulphide and isobutylene sulphide, respectively, undergo normal fission 
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on reaction with acetic anhydride in the presence of pyridine. (4) Propylene 
sulphide and chloropropylene sulphide, respectively, undergo abnormal fission 
with hydrogen chloride, and also with acetylchloride. (5) 2-Mercapto-propan-l-ol 
suffers rearrangement to 2-chloropropane-l-thiol on treatment with warm aqueous 
ydrogen chloride (probably via an intermediary ethylene sulphonium ion). 


4. Bryant, F. 

5. Cordner, J. P. 

6. Dowd, H. 

7. Gamble, N. W. 

8. Gillis, R. G. 

9. Jenkins, F. E. 

10. McDonald, S. R. 

11. Stranks, D. R. 


MASTER OF SCIENCE 

Chromatography of Amino and Carboxylic Acids. 
Some Physicochemical Properties of Ion Exchange 
Resins. 

Some Investigations on the Autoxidation of Thio- 
benzophenone, and the Reaction of Glycols with 
Lead Tetra-acetate. 

Colouring Matters of Australian Plants. 

The Synthesis and Reactions of Thianaphthen 
Derivatives. 

The Uncatalysed Reaction of n-Butyl Nitrite with 

Primary Aromatic Amines and Some Related Com¬ 
pounds. 

An Investigation of Aromatic Sulphonyl Fluorides: 
r l heir Preparation and Kinetics of Hydrolysis. 

The Surface Tension of Solids. 

Exchange of Carbonatotetrammine Cobaltic Ion 
with Carbonate Ion. 



CIVIL ENGINEERING 

Head of Department: Professor A. J. Francis 

A. STRUCTURES 

(1) Application of Plastic Theory to Structural Design 
Worker: L. R. Allen. 

The general aim of this work has been to investigate the collapse load 
of frameworks with the object of devising a rational method of dealing 
with secondary stresses in trusses. Early work on triangular frames 
has led to a series of experiments on columns with various types of end 
restraint. The experimental work is now complete, and the results are 
being analysed. The work will be completed shortly. 

(2) Torsional Buckling of Thin-Sectioned Columns 
Worker: V. R. Johnston. 

The aim of this work was to devise a rational method of design of thin 
sectioned columns, in which torsional buckling is a common mode of 
failure. This investigation lapsed early in the year. It is hoped to resume 
work on the problem later. 

B. SOIL HYDRAULICS 

(3) Drainage Rates of Soils 
Worker: T. M. Brett. 

The object of this project is to investigate the changes of pressure in 
the pore water during drainage of a vertical soil column. Results should 
be useful in determining the stability of an earthen dam. At present 
apparatus is being designed, with the collaboration of Dr. E. B. Brown, 
which it is hoped will satisfactorily measure changing positive and negative 
soil water pressures in partially saturated soils. The work is in progress. 

C. SOIL MECHANICS 

(4) The Stability of Granular Materials 
Worker: D. H. Trollope. 

The project is aimed at determining the equilibrium stress condition 
within a mass of granular material in repose. A mathematical method 
of computing pressure distributions from known principal stress trajec¬ 
tories has been evolved, and work is proceeding on the development of a 
pressure capsule to determine experimentally the pressure distributions in 
sand models. 
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PUBLISHED WORK 
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Author Title Reference 

1. Professor A. J. Francis, The Analysis of Single Struct. Engr 5:189-202 

M.Sc., Ph.D. (Birm.), Storey Multi-Bay Gabled (1950 

A.M.I.C.E., A.M.I. Rigid Frames 

Struct.E. 

THESES PASSED FOR HIGHER DEGREES 


1. Shaw, F. S. 


DOCTOR OF ENGINEERING 

Approximations in Some Structural Engineering 
Problems. 


MASTER OF CIVIL ENGINEERING 

2. Francis, Professor A. J. Admitted to degree without examination. 

MASTER OF ENGINEERING SCIENCE 

3. Henderson, L. F. A Rational Study of the Water Jet Pump Problem. 




CLASSICS 

Head of Department: Professor C. A. Scutt 

A. RESEARCH BY MEMBERS OF STAFF 

(1) The Humanism of Cicero 

Worker: Associate Professor H. A. K. Hunt. 

A final revision of this work before publication is being made in the 

light of information acquired during Associate Professor Hunt’s travels 
in Europe and America. 

B. INVESTIGATIONS BY RESEARCH STUDENTS 

(2) Homer's Theology 
Worker: F. G. Moorhead. 

Work on this subject for the M.A. degree is nearing completion. 

(3) The English Translators of Tacitus' Annals 
Worker: P. A. O’Brien. 

Work is in progress for M.A. degree and nearing completion. 

(4) An Enquiry into the Essential Nature of the Philosophy of 
Plotinus. 

Worker: R. J. McKay. 

Work has just begun on this subject for the degree of M.A. 

(5) An Examination of the Place of Hesiod in Greek Wisdom 
Literature. 

Worker: K. J. McKay. 

Work on this subject has begun for the degree of Ph.D. 
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COMMERCE 

Head of Department: Professor G. L. Wood 

(1) Investigation in England, Canada and United States of 
America into Higher Education for Business and Industry 
(under Carnegie Foundation grant) 

Worker: Professor G. L. Wood. 

(2) The Australian Outlook in Industrial Relations 
Worker: Dr. O. de R. Foenander. 

The work on certain aspects of the project has been completed, as 
continued from 1950. These are, inter alia, the character of the constitu¬ 
tional restrictions imposed on the power to regulate labour and labour 
relations in Australia; the nature, jurisdiction and work of the industrial 
tribunals, with reference particularly to wage fixation and the determin¬ 
ation of standard hours, and the right to comment on the work of indus¬ 
trial authorities. The approach is critical, and suggestions for reform 
have been put forward. Some of the results have been published in the 
form of articles, but it is expected that the main body of the results to 

date will shortly be published in book form by Melbourne University 
Press. 

Research into other phases of the project is to be continued. 

(3) Effect of Insurance Payments to Overseas Countries upon 
the Australian Balance of Payments 

Worker: S. J. Lengyel. 

The work has been completed and published. 

(4) Further Examination of the Publication: "Insurance Com¬ 
panies Account" (1947) 

Worker: S. J. Lengyel. 

The work has been completed and published in London. 

(5) Concepts Underlying the Funds Statement 
Worker: L. Goldberg. 

An examination and attempt at clarification of the concept of "funds” 

underlying the presentation of financial information in the form of a 

statement showing sources and disposition of funds. The results to date 

have been published in the form of an article. Further work is contem- 
plated. 

(6) Early Australian Accounting Records 
Worker: L. Goldberg. 

An examination, begun in 1950, of some of the books and documents 
ot the early nineteenth century, available in the Mitchell Library (Sydney) 
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was continued. A report has been completed and submitted for publica¬ 
tion in the shape of an article. 

(7) A Distinction between "Profit" and "Income" 

Worker: L. Goldberg. 

Consideration has been given to confusion in the use of these terms, 
especially in accounting literature, which has tended to prevent clarity 
in the exposition of basic concepts. A suggested distinction between the 
basic concepts involved has been made in an article accepted for publica¬ 
tion in Accounting Research. The work has been completed. 

(8) Trends in the Presentation of Published Annual Reports of 
Public Companies 

Worker: Jean St. G. Kerr. 

An examination is in the course of being made into the standards of 

presentation of financial and statistical information by boards of directors 

of public companies in their annual published reports. No results are 
yet available. 

(9) Characteristics of Merchandise and Branch Accounting 
Worker: W. J. McK. Stewart. 

This project was commenced in 1950. Further data have been col¬ 
lected and the work of collation and critical evaluation has been com¬ 
menced. 

(10) Population Changes in Victoria, 1933-1947 
Worker: R. K. Wilson. 

The preparation of statistical tables and a dot map showing changes 
in population in the municipalities of Victoria between 1933 and 1947. 
The work has been completed. 

(11) General Survey of Irrigation Along the Murray, with Special 
Investigation of Soldier Settlement at Robin Vale 

Worker: E. J. Donath. 

The work has been completed. 

(12) General Survey of Recent Developments in the So-called 

Ninety-mile Desert, with Special Investigation of the A.M.P. 
Scheme near Keith (application of "trace" elements) 

Worker: E. J. Donath. 

The work has been completed. 



Author 

1. Professor G. L. Wood, 
M.A. (Tas.), Litt.D. 


2. O. de R. Foenander, 

LL.M., Litt.D. 


3. O. de R. Foenander 


4. O. de R. Foenander 


5. S. J. Lengyel, M.Ec. 
(Vienna) 


6. A. A. Fitzgerald, 
B.Com., F.I.C.A. 

7. L. Goldberg, B.A., 
M. Com. 

8. R. K. Wilson, M.A. 
(Lond.), B.A. (N.Z.) 

9. R. K. Wilson 

10. F. Schnicrer, LL.D. 
(Vienna) 


COMMERCE 

PUBLISHED WORK 

Title 

Report for University 
Council upon Leadership 
in Industry based upon 
investigations carried out 
in England and the United 
States of America 

The Commonwealth Court 
of Conciliation and Arbi¬ 
tration. 

The Australian Basic 
Wage 


The Australian System 
of Industrial Regulation 


“Effects of Insurance 
Payments to Overseas 
Companies upon the Aus¬ 
tralian Balance of Pay¬ 
ments” 

“Classification in Ac¬ 
counting” 

The Funds Statement 
Reconsidered 

Migration to Australia, 
and Australian Coal and 
Steel 

Famine and Food Supply 
in India 

Post-War International 
Tourist Traffic in Europe 
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Reference 

Circulated in multi¬ 
graph form by the Aus¬ 
tralian Institute of Man¬ 
agement 


"Industrial Victoria” 
(Special Centenary and 
Jubilee Souvenir Issue) : 

248-249 (1951) 

Prepared for the Dept. 
External Affairs (Can¬ 
berra) for circulation by 
it in multigraphed form 
per medium of Common¬ 
wealth embassies and 
trade agencies abroad 

Prepared for the Dept. 
External Affairs (Can¬ 
berra) for circulation by 
it in multigraphed form 
per medium of Common¬ 
wealth embassies and 
trade agencies abroad 

London, 1951 (160 pp.) 


Sydney, Butterworth, 
1952 (261 pp.) 

Accounting Rev. (U.S.A.), 
26: 485-491 (1951) 

N.Z. Geographer, 7: 
84-87 (1951) 

Australia's Neighbours, 

1-3 (1951) 

Aust. Outlook, 5: 236- 
242 (1951) 



CRIMINOLOGY 

Head of Department : The Honourable Mr. Justice Barry 

(1) A Critical Survey of Police, Judicial, and Penal Criminal 
Statistics in Victoria 

Worker: P. A. Loft us. 

A collection and evaluation of all published statistics on crime and its 
treatment in Victoria, together with suggestions for reshaping the collec- 
tion and presentation of these statistics. The project is complete, and a 
summary of its findings; is shortly to be submitted to the relevant Govern- 

ment; Departments. 

(2) The Literature Concerning the Reform of Children 
Worker: Hazel F. Parker. 

A survey of the existing published material on the reformative pressures 
brought to bear on delinquent children in residential institutions. This 
work is completed and will be used in an investigation into Victorian 
Institutions foil Juvenile Delinquents beginning in 1952 . 


Author 

1. N. R. Morris, Ph.D. 

(Lond.), LL.M., and 
D. F. Buckle, B.Sc., 
M.B., B.S., D.P.M. 

(R.C.P.S.) 

2. N. R. Morris and D. 
F. Buckle 

3. N. R. Morris 


4. N. R. Morris 


5. N. R. Morris 


6. N. R. Morris 


PUBLISHED WORK 

Title 

The Humanitarian Theory 
of Punishment. A Reply 
to C. S. Lewis 

The Psychiatrist as Wit¬ 
ness—A Reply 

“The Habitual Criminal” 


“Thoughts on Capital 
Punishment” 


Somnambulistic Homi¬ 
cide : Ghosts, Spiders and 
North Koreans 

The Appropriate Sen¬ 
tence 


Reference 

Twent. Cent., 6 : 20-26 
(1951) 


Brit. J. Delinq., 2\ 252- 
255 (1952) 

London, Longmans, Green 
and Co. and London 
School of Economics and 
Political Science, 1951 
(395 pp.) 

Pamphlet published by 
the Howard League for 
Penal Reform, Mel¬ 
bourne, 1951 

Res. Judicatae, 5: 29-33 

(1951) 

Chronicle, J. Clerks of 
Courts, 4: 1-2 (1951) 
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DENTAL SCIENCE 


Head of. Department: Professor A. B. P. Amies 

A. CONSERVATIVE DENTAL SURGERY 

(1) A Study of the Methods of Sterilising Dentine Applicable to 
Cavity Preparation and Root Canal Treatment from the 
Clinical Standpoint 

Worker: N. G. Wallace. 

This work is being carried out at the Dental Hospital. 

B. DENTAL BACTERIOLOGY 

(2) A Comparative Study of Various Antiseptics and Their Ability 
to Sterilise the Oral Mucous Membrane 

Worker: C. R. Newbury. 

This investigation has been completed during the last year and the 
results are now being co-ordinated and prepared for publication. This 
work was performed in the Department of Bacteriology. 

C. DENTAL CARIES 

(3) Dental Caries (1952) 

Worker: Dr. P. Pincus. 

Work commenced early in 1952 in the Department of Biochemistry. 
Dentine is being examined by chromatography to try and determine the 
nature of the hexose present. Carious material is under examination for 
quantitative determination of sulphate. The effect of (a) arsenic, (b) 
plastic filling material on tooth vitality is being tested with the assistance 
of Mr. A. R. Docking, Officer-in-Charge of the Dental Bureau of Stan¬ 
dards. Pure cultures of bacteria thought to be of interest in dental caries 
are being maintained by the kind co-operation of Professor S. D. Rubbo, 
of the Department of Bacteriology. 


D. DENTAL HISTOLOGY 

(4) The Formation of Secondary Dentine 
Worker: J. S. Mills. 

An investigation is being conducted into the effects of fibrogenic sub¬ 
stances on the tissues of the dental pulp. This is part of an attempt 
to produce calcific scarring of the exposed pulp in fractured teeth 


(5) 


E. DENTAL MATERIALS 

The application of Recent Technological Advances in Modern 
Adhesives to Dental Cementum Media modern 
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Worker: K. Johnson. 

The purpose of this investigation is (i) to examine the various types of 
adhesives and determine their suitability for dental uses; (ii) to endeavour 
to develop a new filling material to supercede silicate cements, using the 
knowledge gained from the first part of the investigation. 

F. DENTAL PROSTHETICS 

(6) A Systematic Investigation into the Necessity for, or Value of, 

Registering a Protrusive Relationship by Means of Intraoral 

and Extraoral Methods when Constructing Full Dentures on 
an Anatomical Articulator 

Worker: R. W. Shepherd. 

Efforts are being made to verify or otherwise various clinical methods 

of establishing the protrusive relation of the mandible to the maxilla by 
radiographs. 

(7) The Wear Resistance of Synthetic Teeth 
Worker: A. R. T. Greenwood. 

The twofold purpose of this investigation is (a) to study the actual 

wear raking place in plastic teeth used for full dentures and its clinical 

significance; (b) to establish a laboratory method which will be a reliable 

assessment of the wear resistance of plastic teeth as experienced in the 
mouth. 

This work is being carried out under the direction of Mr. A. R. Dock¬ 
ing, Officer-in-Charge of the Commonwealth Bureau of Dental Standards. 

G. ORTHODONTICS 

(8) A Clinical and Laboratory Investigation of the Effects of 
Cementation of Orthodontic Band on Tooth Enamel 

Workers: C. R. Newbury, E. Storey and Joan A. Donnison. 

This investigation has been completed and the results are now being 
co-ordinated and prepared for publication. 

(9) Force in Orthodontics and Its Relation to Tooth Movement 
Workers: E. Storey and R. Smith. 

This investigation is being conducted in four parts: 

(a) A preliminary report has been published on the behaviour of the 
structures supporting the teeth (cuspids) (i.e. bone and peridental mem¬ 
brane) when the teeth are subjected to various forces. 

(b) A metallurgical investigation of existing accepted cuspid retraction 
springs used in orthodontics, and the design of new types of springs to 
give known forces, has been completed, but not yet published. 
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(c) Radiographic investigations of various tooth movements are in 
progress. 

(d) The results of the above findings are to be applied to orthodontic 
treatment. 

This work is being carried out at the Metallurgical Department and 
the Dental School. 


H. OTHER RESEARCH ACTIVITIES 

(10) Optics in its Application to Dentistry 
Worker: A . Leigh Jones. 

The experiment commenced in the previous year to determine the part 
played by various factors in visual perception has been almost completed, 
the results from the original experiment making necessary the addition 
of much further work ii\ order to complete the investigation. 


Author 

1. K. T. Adamson, 
D.D.Sc. 

2. Professor A. B. P. 
Amies, C.M.G., 
D.D.Sc., D.L.O. 
(Melb.), F.R.C.S., 
L.R.C.P. (Edin.), 
F.R.A.C.S. (L.O.), 
F.D.S.R.C.S. (Eng. 
and Edin.), F.R.S. 
(Edin.), F.A.C.D. 

3. Professor A. B. P. 
Amies 

4. Professor A. B. P. 
Amies 

5. Professor A. B. P. 
Amies 

6. Professor A. B. P. 
Amies 


PUBLISHED WORK 

Title 

Preventive Orthodontics 

An Unusual Case of Sup¬ 
plemental Teeth 


Broken Needles 
Epulides 

Osteoid Tumour in Man¬ 
dible of Young Child 

“Out of Focus”—Medi¬ 
cine or Dentistry? 


7. H. R. Cash, E.D., 
B.D.Sc., D.D.S. 
(N’westn) 


8. Morris C. Davis, 
M.D.. F.R.A.C.P. 

9. Morris C. Davis 


10. W. E. Fleming, M.B., 
B.S., D.D.Sc. 


A Consideration of Some 
of the Problems Con¬ 
cerned with the Manage¬ 
ment of Patients Requir¬ 
ing Surgery 

“Out of Focus”—Medi¬ 
cine or Dentistry? 

The Role of Dental 
Sepsis in Systemic 
Disease 

Foreign Body in the 
Sheath of the Mandibular 
Nerve 


Reference 

Dent. J. Aust. 23: 167- 
172 (1951) 

Aust. J. Dent. 55: 329 
(1951) 


Aust. J. Dent. 55: 403- 
406 (1951) 

Ann. Roy. Coll. Sura., 
8: 309-318 (1951) 

Aust. J. Dent. 55: 325- 
328 (1951) 

Aust. J. Dent. 55: 237- 
240 (1951) 

Med. J. Aust. it : 353-355 
(1951) 

Aust. J. Dent. 55 :407- 
424 (1951) 


Aust. J. Dent. 55: 241- 
246 (1951) 

Med. J. Aust. ii: 349-353 
(1951) 

Aust. J. Dent. 55: 272- 
273 (1951) 
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Author 

11. W. E. Fleming, M.B., 
B.S., D.D.Sc., E. 

Weeden and H. E. 
Casson 

12. Cecil D. Hearman, 
D.D.Sc. 


13. Geoffrey Kaye, 

F.F.A.R.C.S. 


14. Julien Reich, M.D.Sc. 


15. Vernon T. Sealey, 
D.D.Sc. 


16. Elsdon Storey, 

B.D.Sc., and R. 
Smith, B.Met.E. 

17. W. J. Tuckfield, 
Sc.D. (N’westn), 
D.D.Sc., F.D.S.R.C.S. 
(Eng.), F.A.C.D. 


DENTAL SCIENCE 

Title 

Decalcification of Bone 
and Teeth for Histologi¬ 
cal Section 

The Present Conception 
of the Aetiology and His- 
topathology of Dental 
Caries 

Post-operative Respira¬ 
tory Infection 


Basic Considerations Un¬ 
derlying the Treatment 
of Exposed Vital Pulps 
in the Teeth of Children 

Multiple Unerupted Im¬ 
pacted Teeth in the Man¬ 
dible 

Force in Orthodontics 
and its Relation to Tooth 
Movement 

Problem of the Mandi¬ 
bular Denture 


Reference 

A ust. J. Dent. 55: 209- 
211 (1951) 


Aust. J. Dent. 55:2 56- 
263 (1951) 


Dent. J. Aust. 23 : 63-67 
(1951) 

Aust. J. Dent. 55 : 274- 
276 (1951) 

Aust. J. Dent. 55: 171- 
175 (1951) 


Aust. J. Dent. 56: 19-24 
(1952) 

Aust. J. Dent. 56: 11-18 
(1952) 

Dent. J. Aust. 23 : 331- 
354 (1951) 

Aust. J. Dent. 56: 36-49 
(1952) 



ECONOMIC HISTORY 


Head\ of Department: Professor J. A. La Nauze 

(1) History of Australian Tariff Policy to 1908 
Worker: Professor J. A. La Nauze. 

Work on this project was continued. Some of its results were embodied 
in a paper on "The 'New Protection’ in the early Commonwealth” read 
at the A.N.Z.A.A.S. meeting in May, 1951. The work is still in progress. 

(2) History of the Wheatgrowing Industry in Australia 
Worker: Dr. E. Dunsdorfs. 

This project was completed during the year. The manuscript of a 

book embodying the results, together with many charts and diagrams, 

has now been accepted for publication by the Melbourne University 
Press. 


(3) The Development of the Welfare State in Australia 
Worker: J. F. Cairns. 


The manuscript of a book was completed during the year. As it 
seemed that work in England on a Nuffield Scholarship might add impor¬ 
tant information on the extent to which Australian ideas on the Welfare 


State were influenced by similar ideas in England, it was decided to 

delay the submission of the manuscript for publication until the writer’s 
return from England. 


(4) Relations Between the English and Australian Labour Move¬ 
ments 


Worker: J. F. Cairns. 

This project was undertaken at Oxford from October, 1951, under a 
Nuffield Scholarship. 

(5) Capital Accumulation and the Declining Rate of Profit 
Worker: G. S. L. Tucker. 

Work was continued in Melbourne until August, 1950. Since then 

the project, in a revised form, has been pursued at Cambridge as the 

subject for a Ph.D. thesis. This worker was awarded a University travel¬ 
ling scholarship in 1951. 

(6) Aspects of Victorian Economic History, 1880-1900 
Worker: Marjorie G. Ronaldson. 

Work was continued on this project. In particular, attention was paid 
to the collection and analysis of banking statistics of the period. 


49 



ECONOMICS 

Head of Department: Professor W. Prest 

(1) Study of Inf lotion 

Workers: Professor W. Prest and Dr. D. Cochrane. 

This is a continuing study of current economic conditions in Australia 

that was begun in the previous year. The material collected and analysed 

has provided the basis for a number of seminars and has been used in 
various articles and addresses. 

(2) Overseas Trade Problems 

Workers: Professor W. Prest and other members of the staff. 

The work begun in the previous year was continued and a paper was 

prepared for the Conference of the European League for Economic Co¬ 
operation. 

(3) Economic Time Series 
Worker: Dr. D. Cochrane. 

Work on this project was suspended in May, 1951, when Dr. Cochrane 
was given leave to take up a research appointment at the United Nations. 
It is expected that the research will be resumed on Dr. Cochrane's return. 

(4) Industrial Disputes 

Workers: Dr. J. E. Isaac and Margaret Norton. 

A statistical analysis was made of industrial disputes in Australia 
from 1913 in terms of incidence, duration, causes, results and method of 
settlement. The statistics were drawn from Labour Reports. The work 
is being continued. 

(5) Wage Fixation in Australia 
Worker: Dr. J. E. Isaac. 

An investigation was carried out into the effects of wage fixation in 
Australia on: 

(a) The general level of wages. 

(b) Margins for skill. 

(c) Women’s wages. 

(d) Wages policy. 

The results were embodied in a paper entitled "Wage Regulation and 
the Wage Structure” which was read to the Melbourne Branch of the 
Economic Society of Australia and New Zealand in May, 1951. 
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(6) The Sterling Area 
Worker : /. O. N. Perkins. 

The lines of research followed in the previous year were further 
developed and some of the results were embodied in a paper published in 
the "Economic Record” in June, 1951. Mr. Perkins also made a visit 
to New Zealand and has now returned to Cambridge to complete his 
Ph.D. thesis. 

(7) Purpose and Choice in the Present Situation: an Essay in 
Social Philosophy and Sociology 

Worker: K. D. Rivett. 

A study is being made of the nature and causes of certain incentives 
in Western communities, and of the relevance of this information for 
social philosophy. The project had been conducted with University help 
up to February 1950. Considerable further material was collected and a 
start made with arranging it. 

(8) Health and Medical Services in Australia 
Worker: Mary J. Dampney . 

A survey was made of health administration and legislation in all 
States and special attention was given to the conditions of medical prac¬ 
tice and proposals for a Commonwealth Health Service. The results 
have been embodied in a M.A. thesis. 

(9) Retail Trade 

Worker: Maureen D. Brunt. 

A study was made of the optimum distribution of retail shops in 
relation to the problems of town planning. Special attention has been 
paid to these problems in Melbourne and Canberra. The results will be 
presented in a M. Com. thesis. 


Author 

1. J. E. Isaac, Ph.D. 
(Lond.), B. Com., 
B.A. 

2. J. O. N. Perkins, B.A. 
(Cantab ) 

3. K. D. Rivett, M.A. 


PUBLISHED WORK 

Title 

The Claim for a £10 
Basic Wage in Australia 

Some Recent Develop¬ 
ments in the Sterling 
Area 

Graham Wallas 


Reference 

Int. Lab. Rev . 43: 149- 
177 (1951) 

Econ. Rec. 27 : 30-40 

(1951) 

Aust. Quart. 23: 93-102 
(1951) 


THESES PASSED FOR HIGHER DEGREES 

MASTER OF ARTS 

1. Dampney, Mary J. Health and Medical Services in Australia. 


2. Candy, G. V. 

3. Corden, W. M. 


MASTER OF COMMERCE 

Commercial Aviation in Australia. 
Economics of the Australian Press. 



EDUCATION 


Head of Department: Professor G. S. Browne 


A. 


HISTORY OF EDUCATION 


' " Ev0lution of SecondQr V Curricula in the Australian States 
Worker. E. L. French (Ph.D. candidate). 

This project is still in progress. 


(2) History of Catholic Education in Australia 
Worker: T. P. Fogarty (Ph.D. candidate). 

This project is still in progress. 


B. EDUCATIONAL PSYCHOLOGY 

(3) Prediction of Teaching Success 
Workers: Dr. E. R. Wyeth and W. B. Olphert. 

This project is still in progress (continued from 1950). 

(4) Careers of Exhibition Winners at the University of Melbourne 
Worker: Dr. E. R. Wyeth. 

This project is still in progress (continued from 1950). 

(5) Radio Habits, Attitudes and Interests of School Children 

Workers: Professor G. S. Browne, Dr. E. R. Wyeth, W. B. Olphert 
and Bachelor of Education students. 

Questionnaires were administered to a random sample of one thousand 
Victorian children attending State, private non-Catholic and Catholic 
schools. The analysis of the replies, together with material submitted 
by external students from other States for tentative interstate comparisons, 
is proceeding, continuing the project begun in 1950. 

In 1952 it is proposed to begin the longitudinal testing of pupils in 
representative secondary schools, to discover whether the changes evident 
from twelve to eighteen years in the 1951 material are due to age or a 
restricted sampling after the school leaving age. 

(6) Personal Attributes of Leaders and Rejects in Adolescent 
groups 

Workers: Dr. E. R. Wyeth and Bachelor of Education students. 

Sociometric and "Guess Who” data were gathered from a selected 
sample of three thousand children in an attempt to repeat Caroline 
Tryon’s study under Australian conditions.. (Caroline Tryon, "Evalua¬ 
tions of Adolescents,” Monograph of Society for Research in Child 
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Development, Vol. IV, No. 4, Washington, National Research Council, 
1939.) 

Analysis of the material is proceeding. 

PUBLISHED WORK 


Author 

1. Professor G. S. 

Browne, M.C., M.A. 
(Oxon. and Melb.), 
Dip. Ed. (Oxon., 
Lond., Melb.) 

2. Professor G. S. 

Browne 


3. Professor G. S. 
Browne 


4. Alice Hoy, M.A., 
LL.B., Dip. Ed., and E. 
R. Wyeth, B.A., Dip. 
Ed. (Q’land), Ed.D. 
(California), M.Ed. 
(Contributors) 

5. E. R. Wyeth 


Title 

State Education Over 
Fifty Years 


General Method 


Secondary Schools Today 
and Tomorrow 


“Compulsory Education 
n Australia’* 


Australian Teachers and 
Teaching 


Reference 

Educ. News, 3: 7-11 

(1951) 


School of Education, 
Univ. Melb. (mimeo¬ 
graphed for circulation), 

1951 

School of Education, 
Univ. Melb. (mimeo¬ 
graphed for circulation), 

1952 

(< Studies on Compulsory 
Education ” No. 3. Paris, 
UNESCO, 1951 (189 

PP-) 


Forum of Educ. 10: 68-76 
(1951) 


THESIS PASSED FOR HIGHER DEGREE 

MASTER OF EDUCATION 

Education in Papua, New Guinea. 


1. Villiers, L. 



ELECTRICAL ENGINEERING 

Head °f De Partment: Professor C. E. Moorhouse 
H ) Power System Model Investigations 
Workers: K. W. Mackley and P. L. Rossiter. 

rr Pr ° J j Ct 1S f ° SCt Up a mode1, P ower s y stem suitable for 

achines having transient characteristics similar to those of large machines 

trans^enTr US ^ ^ t"** f " gi ™ g Sma11 machines the «quwd 

transient time constant by using 4 

(a) amplidyne machines 

(b) magnetic amplifiers 

as auxiliary exciters. Accuracy is achieved by the use of a feedback con- 
trol system. 

A small scale set up using a magnetic amplifier was shown to work 
satisfactorily within the limits of the magnetic amplifier output. 

A suitable arrangement for the 5KVA synchronous machines of the 

model system, using specially purchased amplidyne machines, has now 
been completed. 

The modified machine sets are nearing completion, and it will then be 
possible to proceed further with the stability investigations. 

(2) Electronic Anologue Computer 
Workers: J, C. Cockram, B. D. Craven and H. K. Messerle. 


(a) Pondage Simulator. 

A pondage simulator has been developed to solve the hydraulic pondage 
equation. The equation is a special first order, non-linear and inhomo¬ 
geneous differential equation which is simulated by a direct electric RC- 

analogy. The following components have been designed and are in 
operation. 


(i) A Fourier synthesiser to generate arbitrary functions of time, 
employing six harmonics. 

(ii) A photo follower to generate arbitrary functions of the depen¬ 
dent and the independent variable. 

(iii) A current control unit to control the current which simulates 
the forcing function in the differential equation. 

(iv) A time control unit to control the computing period and the 
initial conditions. 

(v) A non-linear resistance circuit to simulate a non-linear function 
of the dependent variable. 
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(vi) A calibrated cathode ray oscillograph for display and measure¬ 
ment of solutions, with facilities for photographing results. 

A non-linear condenser unit to simulate the relation between pondage 
area and water level is under development. The accuracy of results 
obtained so far is within — 2%. The simulator is applicable to other 
engineering problems involving first order differential equations. 

The work is still in progress. 


(b) Pipe Flow Simulator. 

The development of a pipe flow simulator for water supply systems 
has been investigated. An experimental set up for the static approach 
has produced satisfactory results for the simplest case of two pipes. 

The work is of interest to the State Rivers and Water Supply Com¬ 
mission. 

It is anticipated that some further development will take place this 
year. 


(3) Electrical Measuring Instruments 
Worker : Dr. E . B. Brown. 

The work on electro-magnetic gauges 
ments has continued and various pieces 
other organizations. 


for measuring small displace- 
of equipment constructed for 


Author 

1. Professor C. E. Moor- 

house, B.Mech.E., 

M.E.E., M.I.E. Aust., 
Mem. A.I.E.E., 
M.I.E.E. 

2. Professor C. E. Moor- 
house 

3. Professor C. E. Moor- 
house 

4. A. E. Ferguson, 
M.E.E., A.M.I.E. 
(Aust.) 

5. K. W. Mackley, B.E.E., 

M. Eng. Sc. 

6. E. B. Brown, D.Sc., 
A.C.G.I. 


PUBLISHED WORK 

Title 

Power from Solar Radia¬ 
tion 


Engineering Aspects of 
the Use of Nuclear 
Energy 

The Reduction of Net¬ 
works for Short Circuit 
Calculations 

An Oscilloscope for the 
Observations of Long 
Duration Transients 

Tests of the Transient 
Characteristics of Model 
Alternators 

Improvements in Null In¬ 
dicator Electro-magnetic 
Gauges 


Reference 

Elect. Engr Merck. 28: 
75-77 (1951) 


Elect. Eng Merck., 28: 
2 11-214 (1951) 

Matrix. and Tensor 
Quart. 2: 7-12 (Dec., 

1951) 

•/. Sci. Instrum. 28: 52- 
56 (1951) 

Inst. Engrs Aust. J., 23: 
199-206 (1951) 

J. Sci. Instrum., 28: 272- 
274 (1951). 



Dunster, M. R. 


THESIS PASSED FOR HIGHER DEGREE 

MASTER OF ELECTRICAL ENGINEERING 

The Design and Operation of a Simple Calculator 
for Use in the Study of A.C. Transmission Systems. 



ENGLISH 

Head °f De P«rtment: Professor I. R. Maxwell 
The practice of holding a research seminar on Wednesday afternoons 

y J S ! abhsb j d \ The avera S e attendance during the year was 

term instruction was given m the technique of research. In theater part 

of metk7 M i A ' StUd T f? nted rep0m °” their work P™l>ILi 

of method and approach which arose were discussed by the group. 

A. POETRY 

(1) Robert Browning: His Search for Form 
Worker: Dionisia A. Rola. 

An examination of the different poetic kinds (dramatic, lyric, narra¬ 
tive) which Browning attempted, leading to the conclusion that only in 

pIeted a ) matlC m ° n ° ° gUe did ke My a “ ain afdstic seIf - realiza tion. (Com- 

(2) Coventry Patmore: A Study in Poetic Development 
Worker: D. G. Kilmartin. 

This thesis develops the view that Patmore’s poetry is not an impersonal 
miscellany, but rather an intimate history of his own search for 1 a unified 
yet universal concept of life. The achievement of a vision of Truth and 
Beauty releases his hitherto frustrated poetic powers. (In progress.) 

B. THE NOVEL 

(3) Sentimentality and Melodrama in Dostoyevsky 
Worker: Ailsa E. Seft on. 

This work, referred to in the last report, has now been completed. 

(4) Metaphysic and Metaphor 

A study of the inter-relation of philosophy and practical literary tech¬ 
nique in the twentieth century novel. 

Worker: Margaret J. McBryde. 

This thesis is chiefly concerned with the work of Proust. It was 
referred to in the research reports for 1949 and 1950 (under a different 
title), and has now been completed. 

(5) The Sun Also Sets: A Critical Examination of Hemingway's 
Novels 

Worker : G. V. Brady. 

An attempt to estimate Hemingway’s stature as a novelist by a careful 


56 



ENGLISH 


57 


examination of structure, characters, presentation, style and themes of 
the novels. (In progress.) 


(6) Maria Edgeworth and the Courtesy Novel 
Worker-. Mimi ]. Yees. 

A study of the relation of the work of Maria Edgeworth to the tradition 
of the courtesy novel and, in particular, of the extent to which her 
didactic purpose affected the artistic worth of her fiction. (In progress.) 


(7) The Stream of Consciousness Technique 
Worker: R. F. Brissenden. 

In progress. 


(8) Technique in the Early Joyce 
Worker: V. T. Buckley. 

In progress. 


C. DRAMA 

(9) Harley Granville-Barker: 

A study in the changing pattern of the theatre in the early twentieth 
century. 

Worker: Judith B. Lyall. 

A study of Granville-Barker as dramatist, critic and man of the 
theatre. (In progress.) 

(10) The Dramatic Work of T. S. Eliot 
Worker: S. C. Lowe. 

In progress. 

(11) An Elizabethan Twelfth Night 
Worker: N. J. Ryan. 

This study, mentioned in the Research Report for 1950, is almost com¬ 
pleted. 

(1 2) The Sentimental Comedies of Colley Cibber 
Worker: M,ary T. O’Keefe. 

In progress. 

(13) Modern Religious Poetic Drama 
Worker: R. E. Marks. 

In progress. 
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D. CRITICISM 

(M) The Literary Criticism of Gerard Manley Hopkins 
Worker. J. E. Begley. 

This study, referred to in the research report for 1950, has now been 
completed. 


(15) Wordsworth's Preface to the "Lyrical Ballads" 
Worker: Dorothy J. McDonald. 



study of Wordsworth’s literary theory and its background. 


E. LANGUAGE 

(16) Adverb Clauses in Old English Prose 
Worker: R. B. Mitchell. 

This work, mentioned in the research reports for 1949 and 1950, has 
now been completed. 

(17) Adjective Clauses in Old English Prose 
Worker: R. B. Mitchell. 

In progress. 

THESES PASSED FOR HIGHER DEGREES 

MASTER OF ARTS 

1. Begley, J. E. The Literary Criticism of Gerard Manley Hopkins. 

2. McBryde, Margaret J. Metaphysic and Metaphor. 

3. Mitchell, R. B. Adverb Clauses in Old English prose. 

4. Rola, Dionisia A. Robert Browning: His Search for Form. 

5. Sefton, Ailsa E. Sentimentality and Melodrama in Dostoyevsky. 





EXPERIMENTAL MEDICINE 

Th& Walter and Eliza Hall Institute of Medical Research. 
Head of Department: Professor Sir Macforlane Burnet 


University Department of Epidemiology. 
(1) Murray Valley Encephalitis 


Workers: Dr. S. G. Anderson, E. L. French, (Mrs.) Margaret Don¬ 
nelley, Mary Eagle, Dr. D. McLean and Nancye E. Kent. 

In February 1951, reports of serious encephalitis cases in hospital at 
Mildura and Mooroopna led to an investigation which rapidly developed 
into one of the most extensive undertaken by the Institute, and involved 
close co-operation with the State departments of Health and Agriculture. 

Forty cases have been recognized, of which 17 were fatal. With one 
doubtful exception, all were infected in Northern Victoria, and most of 
them relatively close to the Murray River itself. Clinical and pathological 
studies of the cases have been made, and from the first post-mortem 
material obtained, a virus was isolated on the chorioallantois of the chick 
embryo. Heavily infected chorioallantoic membrane emulsions contain 
satisfactory amounts of complement fixing antigen, and extensive surveys 
of human and animal sera were begun as early as possible. These showed 
(a) all the cases diagnosed as Murray Valley Encephalitis which 
it was possible to test gave serological evidence of infection; (b) that 
in the endemic areas significant proportions of healthy persons gave positive 
C.F. reactions around 25% in the Mildura region, 5-10% in the Shep- 
parton area; (c) that high percentage (55%) of horses in the endemic 
areas reacted, but virtually none in Southern Victoria. 

Laboratory studies of the virus have shown that it conforms to the 

general type of Japanese encephalitis B, but is serologically a distinct 

subtype, with almost equal relation to St. Louis and West Nile viruses 

as well. The behaviour of the virus in chick embryos, mice, monkeys 

and one sheep has been studied. A relatively economical method for 

serum neutralization tests in young mice has been devised for detection 

o antibody in bird sera that are unsuitable for complement fixation. 

More than 2,000 sera have now been tested by one or other test, the 
great majority by complement fixation. 


With the co-operation of the National Museum staff about 150 wild 
bird and mammal sera were obtained and tested. High proportions of 
reactions were found in herons, cormorants, black swans and one species 

o f ar , r0t - The reverse d complement fixation reaction is now being 
applied to such sera. & 
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The results obtained in the summer 1950-51 have now been published 
and indicate the likelihood that the endemic area then extended from 
Victoria, north of the Divide, through New South Wales to Northern 
Queensland. No evidence of the disease was found in Tasmania or 
Western Australia. During the current summer intensive serological 
and mosquito surveys were made in the Mildura area. Results from these 
are not complete, but findings to date have provided no evidence that 
the virus has been present in the area. Through the co-operation of 
Dr. W. C. Reeves, lent to the Institute by the School of Public Health, 
University of California, approximately 50,000 mosquitoes have been 
collected and identified; more than 10,000 of these have now been tested 
without any isolations of MVE virus. It is of interest, however, that 
5 strains of virus other than encephalitis have been obtained from these 
mosquitoes. Some of these are almost certainly fowl-pox. 

(2) Influenza Virus: Relation to Mucoproteins and Cell Surface 

Workers: Professor F. M. Burnet, Dr. A. Gottschalk, G. L. Ada, C. C. 

Curtain, J. Pye, Margaret Edney and Dr. B. P. Marmion. 

Intensive study of the mucoprotein urinary inhibitor has continued at 
biological, physical and chemical levels. The urinary mucoprotein has 
been prepared in quantity in electrophoretically homogeneous form. After 
the action of virus or RDE the material retains its electrophoretic homo¬ 
geneity, but has a sharply diminished negative charge. In its original 
form the mucoprotein is insoluble in salt solution and actively agglutinates 
red cells. These disadvantages have to a large extent been overcome by 
the finding that treatment with strong urea solution partially depoly- 
merizes the material, giving a preparation with the same inhibitor activity, 
but with much more tractable physical characteristics. 

Chemical studies of the split product resulting from virus action on the 
mucoprotein have shown that it is in all probability an N-l-desoxy-l-ketose 
amino acid. A synthetic glucose-phenyl-alanine compound has been 
shown to have the same essential structure as the split product. Investiga¬ 
tion of the sugar content of the intact mucoprotein has shown that 
galactose, A-methyl-pentose and hexosamine are present. 

The recently described virus influenza C has been shown to react with 
cell receptors of the same series as the other influenza viruses. 

All the interactions of virus with cells and soluble mucoproteins require 
the presence of ions. This has been shown for agglutination, absorption 
of virus by normal or periodate-treated cells, union of indicator virus 
and inhibitor, and enzymic action of virus on inhibitor. The conditions 
under which a typical influenza A virus is converted into indicator have 
shown a predominant influence of anions. In the course of this work 
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it was found that indicator virus could be attached to cells in irreversible 
fashion and that such cells after stabilization with RDE were agglutinated 
by inhibitors ancj : could agglutinate normal cells. 

(3) Influenza Virus: Mechanism of Virus Reproduction 

Workers: Dr. S. Fazekas de St. Groth, H. J. F. Cairns and Margaret 
Edney. 

A quantitative statement of the process of virus multiplication and 
interference in the allantoic cavity has been completed. The essential 
findings are (1) virus multiplies by cycles, the virus liberated into the 
fluid by one cycle being responsible for initiating the next, (2) the duration 
of the cycles is 8^ hours for first, hours for each subsequent one, 

(3) from each infected cell 60-120 virus particles are liberated, liberation 
taking place over a period of 4 hours, (4) a single inactivated virus 
particle prevents multiplication of active virus in the cell concerned, 
(5) one haemagglutinin unit equals 10 5 6 ' 2 infective doses /50, (6) there 
are 10 cells available for infection in the allantoic cavity. 

(4) Influenza Virus: Recombination in the Mouse Brain 

Workers: Professor F. M. Burnet, Margaret Edney and Dr. K. B. 
Fraser. 

A detailed study of the recombinants obtained from mixed infections 
with MEL and neuro-WS has been completed. This has shown redis¬ 
tribution of characters in addition to neurotropism and serological 
behaviour. 


Author 

1. S. G. Anderson, M.D., 

B.S. 

2. W. C. Boake, M.D., 
B.Sc., J. A. Dudgeon, 
M.C., M.D. (Cam¬ 
bridge), and Pro¬ 
fessor F. M. Burnet, 
M.D., Ph.D. (Lond.), 
Sc.D. (Cantab.), 

D-Sc. (W.A.), 
F.R.A.C.P., F.R.S. 

3. K. M. Bowden, M.B., 
B.S., and E. L. 
French, M.Sc. (Adel.) 

4. Professor F. M. Bur¬ 
net 

5. Professor F. M. Bur¬ 
net 

6. Professor F. M. Bur¬ 
net and Margaret 
Edney, B.Sc. 


PUBLISHED WORK 

Title 

Virus Influenza in Mel¬ 
bourne 

Recurrent Kaposi’s Vari- 
celliform Eruption in an 
Adult 


Reference 

Roy. Melb. IIosp. Clinical 
Reports, 21: 1-4 (1951) 

Lancet i: 383-384 (1951) 


Unexpected Deaths in In¬ 
fants and Young Chil¬ 
dren : Second Series 

Mucoproteins in Relation 
to Virus Action 

Viruses 


Recombinant Viruses Ob¬ 
tained from Double In¬ 
fections with the Influenza 
A Viruses MEL and 
Neuro-WS 


Med. J. Austi: 925-933 
(1951) 

Physiol. Rev., 31: 131- 
150 (1951) 

’ 184 : 43 49 

Aust. /. Exp. Biol. Med. 
Set., 29: 353-362 (1951) 
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Author 

7. Professor F. M. Bur¬ 
net 


8. H. J. F. Cairns, M.B., 
Ch.B. (Oxon.) 


9. H. J. F. Cairns 


10. H. J. F. Cairns 


11. Margaret Donnelley, 
B.Sc. 


12. S. Fazekas de St. 
Groth, M.D., M.Sc. 
(Budapest), Mar¬ 
garet Donnelley and 
D. M. Graham 

13. S. Fazekas de St. 
Groth 


14. S. Fazekas de St. 
Groth and A. Gotts- 
chalk, M.D. (Bonn), 
D.Sc. 

15. K. B. Fraser, M.D. 
(Aberdeen) 

16. E. L. French, G. S. 
Gunter and R. Mot- 
teram 

17. A. Gottschalk 


18. A. Gottschalk and 
Beverley T. Perry, 

B.Sc. 


19. H. F. Holden, M.A. 
(Cantab.), M.Sc., and 
Jean Scott 


EXPERIMENTAL MEDICINE 

Title 

The Oecological Ap¬ 
proach to Infectious 
Disease 


Protection by RDE 
Against Infection with a 
Neurotropic Variant of 
Influenza Virus 

The Growth of Influenza 
Viruses and Newcastle 
Disease Virus in Mouse 
Brain 

Intracerebral Inoculation 
of Mice: Fate of the 
Inoculum 

Studies in Experimental 
Immunology of Influenza. 

VII. An Improved Com¬ 
plement-fixation Tech¬ 
nique 

Studies in Experimental 
Immunology of Influenza. 

VIII. Pathotopic Adju¬ 
vants 

Studies in Experimental 
Immunology of Influenza. 
IX: The Mode of Action 
of Pathotopic Adjuvants 

Ovomucin: A Substrate 
for the Enzyme of In¬ 
fluenza Virus. II. Demon¬ 
stration of its Inhomo¬ 
geneity 

Antibody to Purified 
Virus Inhibitor 

Ovarian Cyst as a Source 
of Virus Inhibitor: His¬ 
tological, Chemical and 
Rheological Studies 

N-substituted frogluco- 
samine released from 
Mucoproteins by the In¬ 
fluenza Virus Enzyme 

Ovomucin: A substrate 
for the Enzyme of the In¬ 
fluenza Virus. III. Enzy¬ 
mic Activity as an Integ¬ 
ral Function of the In¬ 
fluenza Virus Particle 

A Simple Apparatus for 
Drying Small Specimens 
of Sera 


Reference 

“Modern Practice in In¬ 
fectious Fevers,” pp. 1-15 
(H. S. Banks). Butter- 
worth (1951) (2 vols., 
989 pp.) 

Nature, Lond., 168 : 335 
(1951) 


Brit. J. Exp. Path., 32: 
110-117 (1951) 


Nature, Lond., 166 : 910- 
911, 1950 


Aust. J. Exp. Biol. Med. 
Sci., 29: 137-146 (1951) 


Aust. J. Exp. Biol. Med. 
Sci., 29: 323-337 (1951) 


Aust. J. Exp. Biol. Med. 
Sci, 29: 339-352 (1951) 


Brit. J. Exp. Path., 32 : 
21-24 (1951) 


Brit. J. Exp. Path., 32: 
552 (1951) 

Aust. J. Exp. Biol. Med. 
Sci, 26: 23-34 (1951) 


Nature, Lond., 167: 845- 
847 (1951) 


Brit. J. Exp. Path., 32: 
408-413 (1951) 


Aust. J. Exp. Biol. Med. 
Sci, 29: 47-50 (1951) 



Author 

20. A. Isaacs, M.B. (Glas¬ 
gow) and Margaret 
Edney 


21. A. Isaacs and Mar¬ 
garet Edney. 


22. Joyce D. Stone, Ph.D. 


EXPERIMENTAL MEDICINE 

Title 

Interference between In¬ 
active and active Influenza 
Viruses in the Chick Em¬ 
bryo. V. The Behaviour 
of Different Strains of 
(Challenge Virus 

Interference between In¬ 
active and Active In¬ 
fluenza Viruses in the 
Chick Embryo. VI. The 
Behaviour of Different 
Strains of Interfering 
Virus 

Adsorptive and Enzymic 
Behaviour of Influenza 
Viruses in the O-D 
Change 
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Reference 

A ust. J. Exp. Biol. Med. 
Sci., 29: 169-178 (1951) 


Aust. J. Exp. Biol. Med. 
Sci., 29: 179-186 (1951) 


Brit. J. Exp. Path., 32: 
367-376 (1951) 



FACULTY WORKSHOPS 

Officer in Charge: E. A. F. Matthaei 

(1) Microscopy 

Workers: Dr.J. D. Hicks and E. A. F. Matthaei. 

Investigation of induced fluorescence in human tissues, with particular 
interest in demonstration of pathological features. So far demonstration 
of lipoid substances, nuclear chromatin, has been achieved. Elastic tissues 
are demonstrated with particular 1 brilliance. Contrary to normal practice 
the fluorescence is produced with blue light on the principle previously 
demonstrated with tubercle bacilli. 

(2) Radiation 

Workers: E. A. F. Matthaei, in conjunction with members of other 
departments. 

The quartz monochromator, constructed primarily for photo-micro- 
graphic investigations in the ultra-violet, is being used to produce 
biological mutations in co-operation with the following departments: 
Botany (Chromocrea), Bacteriology (Aspergillus niger) and Zoology 
(Native Drosophila). 
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Head of Department: Professor J. T. Burke 

(1) Jacques Callot 
Worker: Dr. Ursula Hoff. 

The final stages of this project depend upon a visit to Europe. Dr. 

Hoff is continuing her study on the rise of the picaro subject in the late 

16th and early 17th centuries as far as the facilities of Australian libraries 
permit. 

(2) A Critical and Biographical Study of the Early Period of 
Charles Conder 


Worker: Dr . Ursula Hoff . 

Dr. Hoff is engaged on the following investigations: 

(a) A critical catalogue of all early works of Conder* 

(b) An analysis of the Sydney period, 1885-1887; 

(c) Analysis of the Heidelberg School phase, 1887-1890; 

(d) Conder’s Japanese taste and its origins; 

(e) Consideration of the debt owed by Conder to Roberts and Stree 
ton, plus contemporary comments on this topic; 

(f) Streeton’s debt to Conder. 

(g) Marshall Hall and the Heidelberg School; 

(h) Study of the social scene of the eighties; 

(i) Relation of Conder’s early style to his English period; 

(j) Collection of early letters. 

(3) The Mannerist Portrait in Northern Italy 
Worker: F. A. Philipp. 

Mr. Philipp is continuing with this project. 

(4) Hogarth Studies 


Worker: Professor J. T. Burke. 

Professor Burke has completed the text of his edition of William 

Hogarth s Analysis of Beauty and Autobiographical Fragments, and he 
is engaged on the final revision. 


(5) Vol 
Art 


ume IX (1 8th 


century) of "The Oxford History of English 


Worker: Professor J. T. Burke. 

Eumn f p eSS °d C J 6 '" dght m ° nths ’ leaVC ° f absence t0 visit 
tinemal TbrarUs a ” d “ fU " her ma '“ ial ” E "8^ -d Con- 
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Author 

1. Professor J. T. Burke, 
O.B.E., M.A. (Lond., 
Yale and Melb.) 

2. Ursula Hoff, Ph.D. 
(Hamburg) 

3. Ursula Hoff 


4. Ursula Hoff 

5. Ursula Hoff 

6. Ursula Hoff 

7. Ursula Hoff 


FINE ARTS 

PUBLISHED WORK 

Title 

The Future of the 
Humanist. (First Mills 
Memorial Oration) 

Reflections on the Heidel¬ 
berg School, 1885-1900 

Note on Rouault and Con¬ 
stable. (Rouault’s Christ’s 
Head) 

Note on Jubilee Exhibi¬ 
tion: 

New Rembrandt Acquisi¬ 
tion. (Portrait of a Man) 

Portrait of a Man 

Liotard’s Lady in Turkish 
Dress 


Reference 

Proc. Roy. A’asian Coll . 
Phys. f 6: 89-94 (1951) 

Meanjin, 10: 125-133 

(1951) 

Meanjin , 10: 257 (1951) 


Meanjin, 10: 145-148 

(1951) 

Meanjin, 10: 48-49 (1951) 

Quart. Bull. Nat. Gallery, 
Viet., 5 (2) : 3 (1951) 

Quart. Bull. Nat. Gallery, 

Viet., 5 (2): 3 (1951) 



FORESTRY 

Head of Department: J. H. Chinner 


A. SILVICULTURE 

(1 ) A Study of the Development of Even-aged Stands of Eucalyptus 
Regnans in the Powelltown District 

Worker: L. B. Williams. 


Studies were made of young even-aged stands of fully stocked 

Eucalyptus regnans. Plots of 1/25, 1/20 and 1/15 acre were chosen 

in E. regnans stands which had originated after the 1939, 1932 and 1926 

fires, respectively. The three stands occurred on land of similar relief 

and aspect and at about the same elevation. Six plots were studied in 

each stand. The trees were numbered and plotted individually. Diameter 

and height were measured for each stem and trees were classified into 

dominance classes. Ring counts were made in each class and stem 
analyses made of typical trees. 

A summary of data obtained is given below: 


Av. total stocking stems per acre 

No. of stems in dominant class per acre 

No. of stems in predominant class per acre 
General canopy height (ft.) 

Av. total basal area (sq. ft.) per acre 

As a preliminary study this work is completed. 


12 years 

19 years 

25 years 

old 

old 

old 

1925 

824 

555 

750 

340 

180 

275 

120 

45 

50-55 

85-95 

95-105 

150 

201 

171 


B. FOREST ECOLOGY 

(2) An Investigation of the Soil Changes Occurrinq When a Krn, 

a Plan-' 

Worker: B. G. Molland. 

Extensive plantations of conifers are being established in Australia 
on soils previously carrying Eucalyptus forests. The possibility that 

matmn ts ^ ^ ^7 -quires"carefuUxam- 

ation. As a preliminary study soils were examined from a stand of 
Eucalyptus regnans growing on a Krasnozem soil in the Mt. Dandenong 

r-n’," I,ave T ied a purc sta " d ° fp - «r=a w 30 

years. The two sites are about 360 yards apart. 
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Easily soluble iron was determined by Tamm’s method, and the 
organic matter by the rapid volumetric method of Tuirin and Shollen- 
berger. pH was determined by a glass electrode. 

There were no visible differences between the two soil profiles. Soil 
samples were taken with an auger at intervals of 3in. down to 30in. in 
depth. Soils were acid throughout, with no significant difference between 
the pH of the two areas studied. Down to Din. in depth the plantation 
soil averaged lj% higher in organic matter than the ash soils. There was 
no accumulation of organic carbon in either profile. The iron content 
of the soil profile under the ash stand, however, is significantly greater 
than under the pine stand. 

As the results suggest that there is no difference between the soils in 
organic carbon or pH, it would appear that from the figures for iron 
the pines are exerting a mild podzolising effect upon the Krasnozem soil. 

As a preliminary study this work is completed. 


(3) Trenching Experiments in Foothill Forests 
Worker: R. G. Hodges. 

This work is a continuation of that carried out by W. G. Meadows 
and G. K. Treloar in the two preceding years. 

Following on soil moisture determinations in the summer of 1949-50, 
which produced inconclusive results at levels of 6in. and 15in., it was 
decided to carry out further tests at levels of 0-linches, 1-2 inches and 
3-4 inches. The sampling for these determinations was done at the end 
of each of three drying cycles in the summer of 1950-51. 

The results, although not statistically analysed as yet, tend to show 
that soil moisture is not the responsible factor causing increased growth 
on the trenched plots. 

Regular measurement and cataloguing of the seedlings on the plots 
has been carried out, and in October, 1951, the number of seedlings on 
each plot was reduced to an equal number as far as possible. The 
seedlings removed were dried separately and dry weight determination 
carried out. 

The results of these dry weight determinations show that: 

The average weight of seedlings removed from trenched plots was 

2.42 g. 

The average weight of seedlings removed from untrenched plots was 

U3g - ,, 
The average heights of the seedlings on the trenched and untrenched 

plots just prior to the removal of the seedlings was also calculated, and 

are as follows: 

The average height of seedlings on trenched plots was 12.60 inches. 
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The average height of seedlings on untrenched plots was 8.06 inches. 
The work is still in progress. 


THESES PASSED FOR HIGHER DEGREES 


1. Bisset, I. J. W. 

2. Kloot, N. H. 


MASTER OF SCIENCE 

Some New Aspects of the Growth, Structure and 
Physical Properties of Wood. 

A Micro-Testing Technique for Wood. The 
Mechanical Properties of Coconut Palm. 



FRENCH 

Head of Department: Professor A. R. Chisholm 

A. LITERATURE 

(1) Guillaume Apollinaire 

Worker: J. R. Lawler. 

This is a research project to be submitted as a thesis for M.A. The 
chief aim is to "place” Guillaume Apollinaire in the evolution of French 
poetry after the Symbolist movement. It is now being completed in 
Paris, where the worker is extending the subject for a thesis to be sub¬ 
mitted for the Sorbonne doctorate. 

(2) Les Idees de Stendhal sur I'Art 
Worker : [Mrs.) Eunice Leong. 

An investigation of Stendhal’s theories and judgments of art (mainly 
painting) scattered through his many works. To be submitted for M.A. 

(3) La Pensee de Paul Claudel 
Worker: Enid E. Murphy. 

An analysis of the dramas of Paul Claudel, with the aim of estimating 
his achievement in reviving the metaphysical drama. This thesis has 
been submitted and recommended for the M.A., second class. 

(4) Les Romans de Francois Mauriac 
Worker: C. Thornton-Smith. 

This thesis, now being read by the examiners for the M.A., is a 
searching investigation of Mauriac’s study of human motives and his 
pre-occupation with the problem of evil in the modern world. 

B. LITERARY AESTHETICS 

(5) Linguistic Consciousness of Certain Poets of the Symbolisl 
Period 

Worker: L. L. Backous. 

This is the continuation of a thesis for the Ph.D. on which work had 
been done in the previous year. The chief aim is to discover to what 
extent Symbolism was a form of linguistic mysticism. As the work pro¬ 
gresses (it will probably be, completed by the end of 1952), the emphasis 
inevitably falls more and more on the work of Stephane Mallarme. 

(6) Linguistic Inquiry into 19th Century France, in Relation to 
the Characteristic Poetic Developments of the Romantic 

Movement 
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Worker: S. J. Scott. 

Continuation of a thesis for the Ph.D., on which work had been done 
here in the previous year. It takes in the influence of comparative linguis¬ 
tics in the 19th century (notably among the French Romantics), and the 
impact of Hindoo thought. The documentation is now being completed 
at Lyons (France). N.B.: This thesis is complementary to No. 5 above. 

(7) The Classical Element in Paul Valery's Poetry 

Worker: T. R. Casey. 

This project for the Ph.D. was originally begun under the title: 
Baudelaire in the Search for Reality. It has since been changed as indi¬ 
cated, in order to give it a more positive character. Where Baudelaire 
had despaired of reality, Valery seems to have discovered a synthesis 
of sensory "reality” and intellectual lucidity. The aim is to discover 
to what extent this constitutes a neo-classicism. The thesis is now being 
further documented in Paris. 


Author 

1. Professor A. R. Chis¬ 
holm, B.A. (Syd. and 
Melb.), Officier de 
l’lnstruction publique 
(co-editor with J. G. 
Stanbury) 

2. Professor A. R. Chis¬ 
holm 

3. Professor A. R. Chis¬ 
holm 


PUBLISHED WORK 

Title 

“Light Out of France: 
French Contributions to 
Civilization” 


Linguistics 

Paul Valery and the Birth 
of Tragedy 


Reference 

Sydney, Angus and 
Robertson, 1951 (210 
PP-) 


“Light Out of France ”, 
pp. 138-143 

“Studies in Language and 
Literature presented to 
Augustin Lodewyckx /' pp. 
10-11, Dept. Germanic 
Languages, 1951. (93 pp. 
mimeographed.) 


THESES PASSED FOR HIGHER DEGREES 

MASTER OF ARTS 

1. Phipps, K. P. L’Enigme d’Andre Chenier. 

2. Casey, T. R. Baudelaire en quete de la realite. 

3. Parker, Heather. Les Images de Paul Valery. 



GEOLOGY 

Head of Department: Professor E. S. Hills 

A. TECTONICS AND PHYSIOGRAPHY 

Supervision: Professor E. S. Hills. 

(1) Model of Australia 

Workers : 0. Dutton ( modeller ) and June Lewis ( assistant). 

Work on this relief model has progressed and the continent of Aus¬ 
tralia has now been almost completed. 

(2) Contour Map of Australia 
Workers: G. Bell and J. B. Evans. 

Contours obtained from the model have been drawn and supplied to 
interested authorities. 

(3) Tectonics and Ore Deposition 
Worker: Professor E. S. Hills. 

An account of the tectonics of Australia in relation to ore deposition 
has been prepared for publication. 

B. PETROLOGY 

(4) Tertiary Volcanic Rocks 

Worker: Associate Professor C. M. Tat tarn. 

Work is proceeding on the petrology of certain basic dykes and flows, 
involving new or revised mineral determinations and descriptions, with 
emphasis upon their inclusions. 

(5) Petrology of Palaeozoic Sandstones of Victoria 
Worker: Dr. A. B. Edwards. 

(i) A four-day visit to the Grampians was made in September, 1951, 
and the Carboniferous sandstones collected have been sectioned and sized. 
They appear to be derived chiefly from igneous rocks and older sand¬ 
stones. 

• This investigation was continued from the previous year. Its aim is to 
discover the natures of various Palaeozoic sediments, and the conditions 
under which they were deposited. 

(ii) Ordovician and Silurian sandstones from various localities were 
sectioned and analysed, but the geographical distribution of the speci¬ 
mens studied is not yet sufficient to give a complete picture. 

(6) Brown Coal Petrology 
Worker: Dr. A. B. Edwards. 

A study of brown coal fusain is in progress. 
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(7) Geology and Petrology of the Strathbogie District 
Worker: D. A. White. 

The aim of the project was twofold, namely: 

(a) To examine the "dacite” province in order to discover— 

(i) The mineralogical associations of the sequence; 

(ii) The mode of emplacement; 

(iii) The similarity with other well-known Upper Devonian 
"dacite” suites. 

(b) To examine the related granite with respect to its— 

(i) Composition; 

(ii) Linear trend of contacts with the Silurian sediments. 

The occurrence of cordierite, hypersthene (and its alteration products 
biotite and anthophyllite) and garnet (with its reaction rim of cordierite 
and sillimanite (?)) have been noted. Garnet and cordierite contaminate 
the whole sequence, whilst hypersthene is restricted in its occurrence. The 
occurrence of garnet, in particular, is interesting, as new evidence for 
its genesis is forthcoming. 

The structure, so far ascertained, points to emplacement mainly by 

the mechanism of cauldron subsidence with piecemeal stoping playing a 
minor role. 

The Violet Town-Strathbogie "dacites” have affinities closely allied to 

other Upper Devonian acid lavas of Victoria, especially with the Marys- 
ville Complex. 

The granite mass is homogeneous and its association with large tour¬ 
maline aplites, containing quartz-tourmaline nodules in some cases, have 
been noted. 

The north-south linear trends of the granite contact with the Silurian 
basement has been influenced by faulting. 

The reconnaissance survey of the whole area was commenced in 
April, 1951, and has been completed; detail mapping has been carried 
out where possible. Further field work, combined with laboratory study 
is necessary before the project can be submitted for publication this year! 

(8) Occurrence of Zeolites in Basalt 
Worker: Cecily J. Finlay. 

Work was continued on some zeolite occurrences in cavities of basalt 
round Melbourne. 

<9) I He ? u I al ? lity of V-ctorian Building Stones in Relation to 
their Petrology and Architectural Use 

Worker: L. Finch. 

The aim of the investigation has been to gather evidence in an 
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attempt] to make a rational assessment of durability of selected stones as 
may be determined by petrological composition and architectural use. 

The weathering characteristics of three sandstones (Barrabooi Hills, 
Lauriston, and Mount Difficult) and two limestones (Batesford and 
Waurn Ponds) have been studied in some detail. The observations on 
stones in buildings have been compared with those in quarries, civil engi¬ 
neering construction, landscape architecture, etc., and the results corre¬ 
lated. A number of characteristic types of decay have been recognized, 
and an attempt made to establish the relationship between incidence and 
amount of decay observed in various parts of buildings, and controlling 
factors such as degree of exposure to weather and construction details. 

The work has now been completed. 

(10) Structural and Textural Petrology (Petrofabric analysis) 

Worker: Dr. E. den Tex. 

A structural investigation was commenced into the nature of three 
tertiary, alkalitrachytic volcanoes in the Macedon district. Joints and 
flow structures seem to indicate subaerial extrusion of a viscous lava so 
as to form plugs in one act. Evidence of doming beyond the critical 
angle was established for two of the three volcanic plugs. Measurement 
of flow structures will be continued in greater detail, with the aid of the 
universal stage microscope, and the sites will be searched for indications 
of explosive activity. An interpretation of the lava sequence in the 
Macedon district may be attempted in 1952. 

Possibilities to undertake a similar project in the granite country 
of the area worked by the Snowy Mountains Hydro-Electric Authority 
were explored later in the year. The Kosciusko granite and associated 
rocks were found of sufficient interest to warrant a petrofabric analysis. 
Full co-operation of the Authority has been obtained and field work will 
commence early in 1952. 

C. MINERALOGY 

(11) Australian Mica 

Worker: J. Finch. 

A comprehensive study, including detailed mineralogy of certain Aus¬ 
tralian micas, is proceeding. A correlation of characteristics of some 
micas has been found and a technique specially designed for part of this 
study has been developed. 

(12) Clay Mineralogy 

Worker: A. J. Gaskin. 

The study of Australian clay deposits has continued, in collaboration 
with C.S.I.R.O. The examination of materials from Western Aus- 
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tralia is still in progress, and work has begun on clays in Queensland. 
Particular attention has been given to the refinement of identification 
techniques and to the study of factors affecting the use of clays in local 
industries. 


D. PALAEONTOLOGY 

(13) Nautiloids of Australia 

Workers: Dr. C. Teichert and B. F. Glenister. 

All known nautiloid faunas of Australia have been reviewed. Twelve 
new genera and species are described and twenty-five genera not previously 
recognized in Australia are recorded. 

(14) Nautiloids of Tasmania 

Workers: Dr. C. Teichert and B. F. Glenister. 

All known nautiloid faunas from Tasmania have been described. Four 
new genera and thirteen new species are founded. Manuscript in press. 

(15) Western Australian Spiriferids 
Worker: B. F. Glenister. 

The description of the spiriferids of the newly discovered Devonian 

sediments of the North-West Basin, commenced in 1950, has been 
almost completed. 

(16) Review and Revision of the Jurassic Flora of Victoria 
Worker: Lorna M. Medwell. 

Examination and revision of specimens previously recorded and of new 

material was continued. A comparison of the Victorian forms with those 

of Queensland (University of Queensland and Queensland Geological 

Survey collections) and of New South Wales (Australian Museum col¬ 
lections) was made. 

Field work was carried out at Inverloch and at the State Coal Mine 
Wonthaggi. ’ 


E. REGIONAL MAPPING 

(17) Geology of the Mt. Deddick Area 
Worker: A. E. Ringwood. 

An area in the vicinity of Mt. Deddick has been mapped and a study 
of the petrology of the rocks in the area has been commenced. A recon¬ 
naissance survey of the Snowy River Series, between Murrendale and 
Limestone Creek, is also in progress. 
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ruBU^HED WORK 


were PU not S 6 7 8 i’nHi! hJ ^ fu^p 948 by u ™ embers ° f staff of the Department 
were not included in the Research Reports, 1947-48 and 1948-49. 


The works 
of Geology 

Author 

1. A. B. Edwards, Ph.D. 
(Lond.), D.Sc., D.I.C. 

2. A. B. Edwards 


3. A. B. Edwards 

4. A. B. Edwards and 
G. Baker, M.Sc. 


5. A. B. Edwards and 

Beryl M. Langham, 
B.Sc. 

6. C. Teichert, Ph.D. 

(Konigsberg), D.Sc. 
(W.A.), and B. F. 
Glenister, B.Sc. 

(W.A.) 

7. C. Teichert, E. de C. 
Clarke, K. L. Pren- 
dergast and R. W. 
Fairbridge 

8. A. J. Gaskin, M.Sc., 
and H. R. Samson 


Title 

Some Effects of Folding 
on the Moisture Content 
of Brown Coals 

Coal Types in the Mad- 
dingley Brown Coal 
Seam, Bacchus Marsh 

Wave Action in Short 
Platform Formation 

On the Occurrence of 


the Environments of De¬ 
position 

Clarain and Durain in 
Greta Coal 

Lower Permian Am- 
monoids from the Irwin 
Basin, Western Australia 


Permian Succession and 
Structure in the North¬ 
ern part of the Irwin 
Basin, Western Australia 

“Ceramic and Refractory 
Clays of South Australia" 


Reference 

A’asian Inst. Min. Met. 
Proc. Nos. 150-1: 101- 
112 (1948) 

A’asian hist. Min. Met. 
Proc. Nos. 150-1: 113- 
115 (1948) 

Geol. Mag. t Lond. 88: 41- 
49 (1951) 


A’asian hist. Min. Met. 
Proc. No. 145: 38-46 
(1947) 

/. Paleont. 26: 12-23 

(1952) 


/. Roy. Soc. W. Aust., 35: 
31-84 (1948-1949) (pub¬ 
lished 1951) 

Geol. Survey S. Aust. 
Bull. No. 28, 1951 (91 

PP-) 


J. Sediment. Petrol. 21: 
some Supergene Iron 34-46 (1951) 

Sulphides in relation to 



GERMANIC LANGUAGES 


Head of Department: Professor R. H. Samuel 

The research workers mentioned below are engaged in a variety of 
subjects dealing with German and Dutch life and literature, from the 
Reformation down to the post-World War II novel and including 
problems of general philology. 


(1) Change and Tradition in the German-Swiss Drama of the 
Reformation. 

Worker: D. M. Van Abbe ( M.A .) (for Pb.D.). 

Mr. Van Abbe has completed his thesis and submitted it for examin¬ 
ation. The chief problem raised in his treatment of the subject concerns 
the relationship of the artist and the intellectual currents of his age. He 
has concentrated on the possible connection between intellectual attitudes 
and problems of artistic form. The author admits that the aesthetic 
quality of the works of the period i$ rather poor, but he insists that they 
must be regarded as a valuable testimony to the stages of evolution 
passed through by the Swiss people in the age of Reformation. He, 
therefore, has endeavoured to describe the intellectual problems facing 
writers in German-speaking Switzerland in the early 16th century. From 
a historical point of view this is valuable, as the Swiss reformation forms 
the bridge between reforming ideas and those western countries in whose 
mental make-up Calvinism was to play so vital a part. 

(2) The Ancient Germanic Past in German Literature from Celtis 
to Klopstock 

Worker: P. R. W. Barbour (for M.A.). 


Mr. Barbour is completing a study of the treatment of the Germany 
of Roman times in German literature from Conrad Celtis (1459-1508) 
to Klopstock (1724-1803). As the idea of the Germanic past, as con¬ 
ceived by the Humanists, was principally determined by their reception 
of Tacitus, a close study was first made of the writings of Caesar and 
Tacitus (55-118) regarding the Germans of their day. It is believed 
that the continuity of treatment of the ancient past in German literature 
was largely determined by Germany’s historical and political development 
during the period studied and that the roots of German national senti¬ 
ments, as usually sought in Herder, can be traced at least from the 
time of Celtis. 


(3) The Influence of the Thirty Years War on German Literature 
of the Seventeenth Century 

Worker: E. K. Horwood (for M.A.) 

This work, now being completed, aims at assessing the impact of the 
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war on German literature and at examining the validity of varying judg¬ 
ments hitherto current in histories of literature. The evidence available 
suggests that the low standard of much German output in the 17th cen¬ 
tury (as compared with other literatures) is due to the disintegrating 
effect of social and political conditions evident before the war, and that 
the war itself had a stimulating rather than a devastating effect. 

(4) The Old Testament in Goethe's Works 
Worker: H. Blumenthal (for M.A.). 

Mr. Blumenthal surveys Goethe’s attitude to the Old Testament in 
all its aspects, investigating the role it played during his life and outside 
influences (such as Herder, Schiller, Byron), shows up traces of Old 
Testament influence in Goethe’s works and finally gives it its place in 
Goethe’s general philosophical outlook. 

( 5) The Conception of Tragedy in the German Classical Drama 
Worker: K. Margaret Pfander (for M.A.). 

Miss Pfander aims at clarifying the essential characteristics of the 
German classical tragedy (Lessing, Goethe, Schiller) as distinguished 
from tragedy in other periods of German literature. Her method of 
procedure is to examine the works of the playwrights in detail and to 
compare them with works of romantic, realist and naturalist tragedians. 

In 1951 Miss Pfander studied the three different conceptions of 
tragedy as conditioned by the different philosophies of various ages, and 
examined Lessing’s and Goethe’s works in detail. Her conclusion is that 
the German classical tragedy results in an optimistic conception of the 
universe and that Goethe’s plays conform to Lessing’s theory of tragedy. 

(6) The Amphitryon Theme, with Plautus, Rotrou, Molie're and 
Heinrich von Kleist 

Worker : Barbara Moore (for M.A.). 

Miss Moore has made a close comparison of Moliere’s and Kleist’s 
versions of the theme, and is now proceeding to sum up the results of her 
investigations. 

(7) Studies about the Psychological Background of Heinrich von 
Kleist's Personality and Works 

Worker: R. A. Andry (for M.A .). 

Mr. Andry’s thesis throws many interesting sidelights on a number of 
unsolved puzzles with which Kleist’s personality is riddled. It has 
attempted to explain some gaps in Kleist’s life, long stretches of which 
are devoid of documentary material, and some fruitful observations are 
made about Kleist’s works. By applying the three psychological concepts 
known as "aggression”, "regression” and "detour” type of behaviour, 



GERMANIC LANGUAGES 


79 


Kleist’s life falls into a convincing pattern which explains his successive 
breakdowns and final suicide, throws light on his relations with his step¬ 
sister and his friends, and provides a psychological key to some of his 
actions. Kleist’s metaphysical attitude and the rhythm of his plays and 
stories is shown as reflecting the most pressing problems of their author. 
Mr. Andry holds that Kleist was not insane, but extremely sensitive, 
repressed and frustrated. 

(8) The German "Volkslied" as Opposed to the "Kunstlied" 

Worker : Era Ruff (for M.A.). 

The object of Miss Ruff’s thesis is to find out the characteristics 
peculiar to the German Volkslied, as opposed to the qualities of the con¬ 
sciously created Lieder of the romantic and later poets. She began with 
studying German folk songs with special regard to their style and then 
examined the various definitions of the term Volkslied which have been 
made during the nineteenth and twentieth centuries. She further com¬ 
pared folk songs with those Kuntslieder which have something in com¬ 
mon with folk songs and those Kuntslieder which have, in the course of 
time, become folk songs, and the causes of this development. 

(9) Rainer Maria Rilke's Early Religious Development (with an 
Introduction to the Religious Thought in Rilke's work) 

Worker: E. N. Hallister (for M.A.). 

The introduction shows that Rilke the poet must be distinguished 
from Rilke the man. Although certain poetic utterances of religious 
significance were probably "ahead” of personal convictions, there are 
grounds for the assumption that poet and man were to a large extent 
identical in this particular sphere. A knowledge of Rilke’s personality 
is of vital importance for the understanding of most of his works. To do 
Rilke justice, the definition of religion must be as wide as possible. 

The main body of the thesis covers his early period up to 1898 when 

Rilke broke away from the Roman Catholic Church in spirit. The 

investigator considers that the close links between Rilke’s defection 

and an experience which set up a severe trauma had an important bearing 

on his later attitude to Christianity. After analysing the first phase of 

the personal religion peculiar to Rilke, which emerged soon after his 

departure from the Military Academy, the author concludes that Rilke 

had reached a state of development which led to a new and satisfactory 

relation with God, a state of feeling that a road to salvation can be 

found although it is as yet unknown, and "experiments” are made to dis- 
cover such a road. 



GERMANIC LANGUAGES 

(10) Paul Valery and His Importance for Rainer Maria Rilke's 
Poetic Fulfilment 

Worker: B. W. Roennfeldt (for M.A.). 

In his thesis Mr. Roennfeldt has proved convincingly his main point, 
namely, that the impact of Valery’s work, and more particularly the Cime- 
tiere marin brought about a deep transformation in Rilke’s poetic and 
philosophic outlook. A close investigation of Rilke’s acquaintance with 
Valery’s work (from 1920 onwards) his translation of Cimetiere marin 
into German and its comparison with the later Duino Elegies and the 
Sonnets to Orpheus results in evidence to show that Valery’s work 
bridged the gap that had opened between the early Elegies (written before 
the first world war) and the later, which Rilke continued after his study 
of Valery’s life and work. Under the influence of Valery, Rilke’s earlier 
scorn for Man’s seemingly useless existence had changed to an affirmation 
of humanity and its task of uniting the opposing realms of life and death 
which it itself has set up. In the person of the poet this work could be 
carried out to perfection, and Rilke placed a seal on his work in the form 

of the all-embracing poet of the cosmos, Orpheus, a direct descendant of 
his contact with Paul Valery. 

(11) The Position of the Army in the German Empire from 1871- 
1919 

Worker: W. Perry (for M.A.). 

The object of Mr. Perry’s thesis is to determine the nature and extent 
of the Army’s contribution, in the triumvirate Monarch, Statesman and 
Soldier, to the government of Imperial Germany, and to consider the suit¬ 
ability of this governmental machinery for the conduct of the War of 
1914-1918. In 1951 the following points were examined in some detail: 
The Constitution of 1871 and its subsequent amendments in order to deter¬ 
mine wherein lay the Empire’s sovereignty and the constitutional positions 
of the Emperor and his only Minister, the Reich Chancellor, further the 
difference between the powers of the Emperor in Law and in fact, and 
lastly the organization and functions of the Federal Council ( Bundesrat) 
and of Parliament (Reichstag). 

(12) The National Socialist Drama and its Relations to the Ger¬ 
man Expressionist Drama 

Worker: H. Maclean (for Ph.D.)- 

After his return from Germany Mr. Maclean continued to examine 
the basic threads of the National Socialist Drama. He sees his task as 
twofold—to develop the main, trends of Nazi thought as mirrored in the 
drama and to examine the structure of the drama in so far as it is 
affected by the philosophy of the time. He found that there was no 
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question of a free and spontaneous growth, but that most of the authors 
succumbed to the trend of the time of entirely rewriting history in great 
haste so as to make it look like leading up to the final phase which 
National Socialism considered itself to be. The new type of drama 
that emerged, was the "choric play” with the "We” idea in the place of 
the psychological and individualist "I” idea, and the "Thing Play” derived 
from rites and dances allegedly performed during old-Germanic assem¬ 
blies; its form was a curious mixture of the Christian Laity Play, Greek 
Tragedy and political festival. The new stage craft in specially built 
theatres (mostly open air) is set out in a separate chapter. The thesis 
will be a significant study of art in a totalitarian country possessed of a 
rich cultural heritage. 

(13) Style and Translations: a Study of Modern English Trans¬ 
lations of German and French novels 

Worker: Dr. Erwin Koch-Emmery (for Ph.D.). 

As far as the German part of his thesis is concerned, Dr. Emmery 
concentrated on a comparison of Thomas Mann’s style and that of his 
translator, Mrs. Lowe-Porter. By analysing the original side by side 
with the translation, an attempt is made to account for and explain the 
major points of difference: vocabulary, idiom, amplification, personal 
or impersonal construction, word order, verbal or nominal construction, 
the use of participles, appositions, relative clauses, parentheses, etc. 

The thesis is intended as a contribution to comparative language study 

by analysing the fundamental differences in the structure of the three 
languages. 

(14) A Critical Survey of the German Post-War Novel (1945- 
1950) 

Worker: H. Wiemann (for Ph.D.). 

The object of this thesis is to give a critical survey of the German 
novel from 1945-1950, concentrating on authors who are, in the writer’s 
opinion, largely representative of the main currents in modern German 
literature. These authors are: R. A. Schroder, Ernst Wiechert, Werner 
Bergengriien, Ernst Junger, Hermann Kasack and Elisabeth Langgisser. 
The previous works of these six authors will also be examined with a 
view to the impact upon them of the period between 1933 and 1945. The 
thesis will further study the indebtedness of the latest German novel to 
traditional elements and to what degree it is influenced by preceding 
and contemporary German literary movements and by currents from 
abroad. In passing judgment on the German novel from 1945-1950, the 
English and French novel of that period will be compared in broad out¬ 
lines. Last year Mr. Wiemann concentrated upon studying the works 
of Wiechert and Langgasser. 
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(15) French and English Influences on Constantin Huygens 
Worker: Dr. J. Smit. 

Dr. Smit has begun the study of the influence exerted by French and 
nglish literatures on the seventeenth century Dutch poet, Constantin 
Huygens. Whereas the influence of du Bartas can be proved easily, 
reminiscences of Ben Jonson and John Donne are hard to assess; they 
appear to be limited to the choice of subject-matter, in some cases, and in 
general to a freer personal attitude to poetry than was usual at the time. 

(16) Dutch Translations of Shakespeare 
Worker: Alison L. Weir (for M.A.). 

Miss Weir has been studying the Dutch translations of Shakespeare 
up to 1850 and collecting material of the more modern translators. 

(17) Stylistic Analysis of Poetry of Gerrit Achterberg 
Worker: R. P. Meijer (for Pb.D.). 

G. Achterberg s lyrics (born in 1905, he is the foremost contemporary 
Dutch poet and has so far published 23 volumes of lyrics) will be analysed 
according to the principles of the research seminar in stylistics of Amster¬ 
dam, of which Mr. Meijer was a member for two years. He intends to 
follow Professor Hellinga’s definition of stylistics, but he may also come 
to different conclusions. Apart from a close study of Achterberg’s 
poetry, Mr. Meijer’s work has, up to now, consisted of a broader orienta¬ 
tion in the international literature of stylistics and the various stylistic 
theories! and methods will be unravelled in an introductory chapter. 

(18) Indonesia in the Dutch Novel 
Worker: A. Crowe (for M.A.). 

Mr. Crowe has continued collecting material for his widespread subject 
and has been able to study Indonesian conditions from Malaya, where 
he spent the greater part of 1951. 

PUBLISHED WORK 

The Department published a mimeographed volume of “Studies in Language 
and Literature’ (Editor, H. Wiemann), which was presented to its former head, 

Dr. A. Lodewyckx, on his 75th, birthday on December 7th, 1951 (93 pp. with con¬ 
tributions by 20 different scholars). As far as contributions by members of the 

Department are concerned, the book will be referred to hereunder as: Lodewyckx 
Festschrift. 


Author 

1. Professor R. H. 
Samuel, D.Phil. (Ber¬ 
lin), Ph.D. (Can- 
tab.), M.A. 

2. Dorothea R. Cover¬ 
lid, M.A., Dip.Ed. 


Title 

Shakespeare “Heinrich 
IV” und Heinrich von 
Kleist 

Ernst Wiechert’s “Missa 
sine Nomine.” 


Reference 

“Lodewyckx Festschrift, 

pp. 12-15 


“Lodewyckx Festschrift, 
pp. 38-42 



Author 

3. J. Smit, Litt.D. 

(Utrecht) 

4. J. Smit 

5. J. Smit 


6. H. Wiemann, M.A. 


7. D. M. Van Abbe, 
M.A. (Cantab.) 


8. D. M. Van Abbe 

9. D. M. Van Abbe 


10. H. Maclean, M.A., 
Dip. Ed. 


11. R. P. Meijcr, Litt.drs. 
(Amsterdam) 

12. A. Lodewyckx, M.A. 
(Cape of Good Hope 
and Melb.), Litt.D. 
(Ghent) 


13. A. Lodewyckx 


14. A. Lodewyckx 
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Title 

E. J. Potgieter, 1808- 
1875 

Over Constantijn Huy¬ 
gens 

Over Tesselsschade’s 
troostdicht voor Huy¬ 
gens 

Gedanken zu Goethes 
“Faust” und Hofmanns¬ 
thals “Das Salzburger 
Welttheater” 

Middle High German 
Elements in the Language 
of a Renaissance Human¬ 
ist (N. Manuel) 

Prose Epic by Hermann 
Hesse (Magister Ludi) 

Sculpture 


The Counsel of Despair. 
A Study of Wolfgang 
Borchert's Draussen vor 
dcr Tiir 

Dialectstudie in Neder¬ 
land 

De Benamingen van het 
vijfde Werelddeel, his- 
torisch en taalkundig 
toeglicht. (The Names of 
the Fifth Continent His¬ 
torically and Linguistic¬ 
ally Explained.) 

Australia Waarheen? 
(Whither Australia?) 


Scientific Research and 
the Universities in Post- 
War Germany 
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Reference 

’s-Gravenhage, D.A. Daa- 

men, 1951 (295 pp.) 

“Lodewyckx Festschrift,” 
pp. 48-53 

De Nieuwe Taalgids, 
Groningen - Djakarta, 

pp. 53-54 (1951) 

“Lodewyckx Festschrift,” 

pp. 85-88 


“Lodewyckx Festschrift,” 

pp. 61-65 


Mean jin, 10: 50-55 (1951) 

Light Out of France, pp. 
112-119, Sydney, Angus 
and Robertson, 1951 (210 

PP*) 

“Lodewyckx Festschrift,” 

pp. 16-21 


“Lodewyckx Festschrift,” 

pp. 80-84 

Tijdschnft van het Kon- 
inkijk Nedcrlandsch 

Aardrijkskundig Genoot- 
schap (J. Roy. Nether¬ 
lands Geog. Soc.), 704-18 
(November, 1949) 

De Sikkel, Antwerpen en 
J. A. Boom en Zoon, 
Meppel (Holland), 1950 

(280 pp.) 

Melb. Graduate, 2 (1) : 
26-32 (1951) 


THESES PASSED FOR HIGHER DEGREES 


1. Andry, R. A. 

2. Blumenthal, H. 

3. Hallister, E. N. 

4. Roennfeldt, B. W. 


MASTER OF ARTS 

Studien liber die psychologischen Hintergrfinde 
von Heinrich von Kleists Personlichkeit und Werk. 

Das Alte Testament in Johann Wolfgang Goethes 
SchafFcn. 

Die religiose Entwicklung Rainer Maria Rilkes in 
der Friihzeit. (Mit einer Einleitung fiber den 
religiosen Gehalt in Rilkes Dichtungen.) 

Paul Valery und seine Bcdeutung fiir Rainer Maria 
Rilkes poetische Erfiillung. 



HISTORY 

HW of Department : Professor R. M. Crawford 

Regular meetings of the Research Seminar were held during the course 
o the year, at which a number of papers were read by candidates for 
the degrees of M.A. and Ph.D., and by some members of the History 
staff. A number of visiting speakers also addressed meetings of the 
Research Seminar, including L. F. Fitzhardinge, Reader in the Sources 
of Australian History at the A.N.U., who discussed the potentialities of 
the A.N.U. as a centre for the co-ordination of research in Australasian 
history; G. F. James, manager of the Melbourne University Press (on 
preparing copy for the publisher); A. F. Davies, of the Department of 
Political Science (on psycho-analysis and political research); W. D. Falk, 
of the Department of Philosophy (on the contributions of philosophers 
to historical research); J. A. La Nauze, Professor of Economic History 
(Merchants in Action, 1852); Leigh Scott, University Librarian (on the 
resources of the University Library, and the use to which they may be 

put), and Zelman Cowen, Professor of Public Law (on research in 
Oxford and American universities). 

Research into aboriginal pre-history was continued, under the direction 
of Professor Crawford and Dr. Adam. Two excursions to an aboriginal 
camping site, about three and a half miles north-west of Station Peak 
(You Yangs) were carried out, the first by L. Adam (6th September, 
1951), the second by other members of the Department under Professor 
Crawford (2nd November, 1951). A large number of stone implements 
were collected (after discarding damaged and less perfect specimens, 224 
pieces could be added to our collections). The site belongs to the same 
tribal area as the dunes surrounding Port Phillip Bay, notably the dunes 
at Altona, and the implement types are also related to those in the 
environment) of Western Port. 

Accessions to the Ethnographical Collection include prints and slides 
of ethnographical and archaeological objects, especially of Oceania, and 
404 ethnographical and archaeological objects. Of these, 383 are stone, 
bone and shell artefacts. Of the total of 404 specimens: 

14 are Melanesian (including New Guinea), 

1 Polynesian (a large kava bowl from Fiji), 

1 African (a battle-axe from Bechuanaland), 

84 American (archaeological objects excavated in Tennessee, U.S.A., 
obtained by exchange), 

1 Chinese. 

The other 303 objects are Australian. 
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(1) The Papers of Alfred Deakin 

Worker: Professor R. M. Crawford (in collaboration with Professor 
J. A. La Nauze, Economic History Department ). 

This research was begun and continued in 1951. 

(2) History of the Labour Movement in New South Wales and 
Victoria, 1870-1891 

Worker: (Mrs.) June M. Philipp. 

M.A. thesis nearing completion. 

(3) History of the Royal Melbourne Hospital 
Worker: K. S. Inglis. 

Aim: To write the history of the hospital as an institution for healing, 
for research, and for education; to analyse its place in the charity system; 
and to discuss the extent to which it has become a State social service. 
M.A. thesis in progress. 

(4) The History of Brighton 
Worker: W. Bate. 

This work is a study in local history, based on local newspapers and 
municipal records. The aim is to produce an exact record of the develop¬ 
ment of the City of Brighton and ta relate this to the general history of 
the State of Victoria. M.A. thesis nearing completion. 

(5) Church and State in Victoria, 1851-1872 
Worker: J. S. Gregory. 

An examination of the development of secular principles of government 
in Victoria from its foundation as a separate colony in 1851 to its 
adoption of a 'free, secular and compulsory” system of State education 
in 1872. A chapter on Church-State relations in N.S.W. before 1851 
is included. Completed for M.A. degree, 1951. 

(6) Social History of the Western District 
Worker: Margaret M. Kiddle. 

Miss Kiddle has continued her examination of pioneer family records, 

and at the end of the period of the report she went to England to search 
for similar records. 

(7) The Western Australian Federation Movement, 1890-1900 
Worker: J. S. Bastin. 

The work on this M.A. thesis was completed, and the thesis submitted 
for examination. 
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(8) History of the Mount Lyell Company 
Worker: G. N. Blainey. 

M.A. thesis in progress. 

(9) Three Episodes in the History of the Queensland Labour 
Governments 

Worker: E. M. Higgins. 

M.A. thesis in progress. 

(10) The Beginnings of Irrigation at Mildura 
Worker: K. R. Hodgson. 

M.A. thesis in progress. 

(11) The Victorian Socialist Party 
Worker: (Mrs.) Marjorie Ovenden. 

M.A. thesis nearing completion. 

(12) Organizational Development of the Australian Labour 
Party 

Worker: D. W. Rawson. 

Ph.D. thesis in progress. 

(13) The Waterside Workers', Timber Workers' and Coal Miners' 
Strikes, 1928-1930 

Worker: (Mrs.) Miriam Rechter. 

M.A. thesis in progress. 

B. BRITISH HISTORY 

(14) Fabian Socialist Doctrine and its Influence on English 

Politics, 1884-1918 

Worker: Dr. A. M. McBriar. 

Further research on this work was carried on, and part of the work 
prepared for publication. 

C. EUROPEAN HISTORY 

(15) Leo XIII and Catholic Education 
Worker: B. J. Fleming. 

M.A. thesis completed and submitted for examination. 

D. PACIFIC HISTORY 

(16) Social Change in Hanuabada Village, Papua 
Worker: M. C. Groves. 

This work, now nearing completion as an M.A. thesis, is a study of 
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the impact of the European community on the native inhabitants of 
Hanuabada Village, Port Moresby. 

(17) Australian-New Zealand Relations, 1870-1910 
Worker: R . D. Arnold . 

M.A. thesis nearing completion. 

(18) Australian Reactions to Russian/ Policy in the Pacific, 

1850-1890 

Worker: B. Hickey. 

M.A. thesis in progress. 

E. THEORY AND METHOD OF HISTORY 

(19) The Inter-relations between the Development of New 
Testament Criticism and the Development of Historical 
Method 

Worker: A. L. Burns. 

Work in preparation for a Ph.D. thesis on this subject was begun and 
continued in 1951. 

(20) Causation in History 
Worker: D. E. Kennedy. 

The sub-heading describes the aim and nature of the work. An inquiry 
into the logical efficacy of the causal presupposition in historical explana¬ 
tion. Completed in the period 1/3/51-29/2 /52, and presented as an 
M.A. thesis. 

(21 ) The Role of Presuppositions in History 
Worker: Lotte Nettl. 

M.A. thesis nearing completion. 

F. HISTORY OF ART 

(22) Arts of Primitive Peoples 
Worker: Dr. L. Adam. 

For this work, which is to be a volume of the planned "Pelican History 
of Art (first volumes scheduled for 1953), research has been carried out 
on the prehistoric development of Oceanian art styles and their relation to 
Indonesian and S.E. Asiatic cultures. 


PUBLISHED WORK 

Author Title 

1. Professor R. M. “Australia” 

Crawford, B.A. 

(Syd.), M.A. (Melb. 
and Oxon.) 


Reference 

London, Hutchinson’s 
University Library, 1952 

(203 pp.) 
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Author 

2. N. D. Harper, M.A. 

B.Ed. 

3. N. D. Harper 

4. N. D. Harper 

5. A. L. Burns, M.A. 


6. L. Adam, LL.D. 
(Greifswald) ,F.R.A.I. 

7. J. S. Bastin, B.A. 


8. A. G. L. Shaw, B.A. 

(Melb.), M.A. 

(Oxon.) 

9. M. C. Groves, B.A. 


Title 

Turner the Historian: 
“Hypothesis” or “Pro¬ 
cess”? 

Australia, Japan and 
Korea 

Security in the South- 
West Pacific 

Ascertainment, Prob¬ 
ability and Evidence in 
History 

Polydactyly in Australian 
Art 

Federation and Western 
Australia: A Contribu¬ 
tion to the Parker-Blainey 
Discussion 

Missing Land Grants in 
N.S.W., 1792-1800 

The Criminal Jurisdiction 
of the Supreme Court of 
Papua—New Guinea 


Reference 

Univ. Kansas City Rev., 

18: 76-87 (1951) 

Far Eastern Survey. 20: 

69-74 (1951) 

Pacific Affairs, 24: 170-8 
(1951) 

Hist. Stud., 4: 327-340 
(1951) 

Man (Roy. Anthrop. Inst., 
Lond.),51: No. 80 (1951) 

Hist. Stud., 5: 47-58 
(1951) 


Hist. Stud., 5: 68-78 
(1951) * 

Aust. Law J., 25: 582-588, 
636-641 (1952) 


THESES PASSED FOR HIGHER DEGREES 

DOCTOR OF PHILOSOPHY 

1. Parnaby, Joy E. The Economic and Political Development of Vic¬ 

toria, 1877-1881. 

This thesis is concerned with the work of one of the first “Liberal” ministries 
in Victoria in an important but neglected period of expansion in the “Seventies”. 
In particular the writer has sought to analyse the relation between the economic 
and political conflicts of the period. 

It was found in general that the conflicts in both fields were waged between 
large landowners, merchants and bankers on the one hand, and selectors, manu¬ 
facturers and small business men on the other. One of the most outstanding 
features which emerged from detailed study, however, was the great complexity 
of the relationships involved. 

The first section of the thesis outlines the more important economic conflicts— 
between manufacturer and merchant and between large and small landowner—and 
indicates the effect which the coming into power of a Liberal government pledged 
to protection and a land tax, had on these conflicts. In the second and third 
sections, the political conflicts between Assembly and Council over payment of 
members and reform of the Council have been analysed in the light of the findings 
of Section 1. 

It was seen that the outcome of both economic and political conflicts was com¬ 
promise between the two major groups which had each come to dominate one 
of the two Houses of the Legislature. The political conflict ended with the extension 
of the Council franchise to the smaller property holders, but the powers of the 
Council were not reduced. In the economic sphere the conflict of merchant and 
manufacturer was modified by new economic developments, and that between 
landowner and selector blurred by the emergence of the small grazier farmer. 
Indeed, the conflict between these two large groups must not be exaggerated. Both 
groups were men of property who believed in progress and self help, and sought 
for State assistance to further their ends. Compromise between them was possible 
when the smaller men had established themselves in the economic and political 
spheres. The period 1877-81 was the climax in this struggle for establishment. 



2. Buchanan, Joan M. 

3. Gintz, Helen. 

4. Gregory, J. S. 

5. Kitchin-Kerr, L. 

6. Mulvaney, D. J. 

7. Rawson, D. W. 
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MASTER OF ARTS 

Mrs. Charles Meredith: A Biography, 1812-1895. 

History of the Australian Iron and Steel Industry, 
1848-1939. 

Church and State in Victoria, 1851-1872. 
Communal Settlements in South Australia in 1890’s. 
The Belgae and English Economic History. 
Factions in N.S.W. Politics, 1820-1840. 



HISTORY AND METHODS OF SCIENCE 

Head of Department : G. Buchdahl 

A. METHODOLOGY OF SCIENCE 

M) Science and Logic 
Worker : G. Buchdahl. 

An extension of previous investigations into the logic of scientific 
statements. The relation between evidence for and meaning of such 
propositions. As a fundamental example, the meaning and nature of 
negative statements” is examined in order to clarify certain difficulties 
tecurring in contemporary scientific methodology. 

In progress. 


B. HISTORY OF SCIENCE 

(2) The Phlogiston Theory 
Worker : G. Buchdahl. 

An examination of the place and function of the concept of Phlogiston 
in the development of chemical theory. It is shown that the status of 
such organising concepts” in science is by no means clear and that his¬ 
torical and logical relations may be more complex than normally believed. 
In progress. 


C. THEORY OF SCIENCE 

(3) A Priori and Empirical Elements in Contemporary Science 
Worker : F. J. Clendinnen. 

A review of the distinction between analytic and empirical content of 
propositions; leading to an analysis of scientific concepts and a criticism 
of some theories of meaning, by means of historical illustrations of how 
concepts develop. Continued from previous year. 

(M.A. thesis approaching completion, jointly with Department of 
Philosophy.) 


Author 

G. Buchdahl, B.A. 


PUBLISHED WORK 

Title 

Science and Logic: Some 
Thoughts on Newton’s 
Second Law of Motion 
in Classical Mechanics 


Reference 

Brit. J. Phil. Set., 7 : 
217-235 (1951) 
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Head of Department: Professor Zelman Cowen 

(1) Essays in Evidence 
Worker: Professor Z. Cowen. 

This is a study of particular problems in the Law of Evidence. It is 
being prepared in collaboration with P. B. Carter, Fellow of Wadham 
College, Oxford, and will be submitted for publication. 


(2) The Admissibility of Evidence procured through Illegal 
Searches and Seizures in British Commonwealth 
Jurisdiction 

Worker: Professor Z■ Cowen. 

A study prepared for a symposium for the Vanderbilt Law Review, 
Tennessee, U.S.A., which will be published in April, 1952. 

(3) Full Faith and Credit—a Study of the Full Faith and Credit 
Provisions in the Australian Constitution 

Worker: Professor Z■ Cowen. 

This is now completed and has been submitted for publication. 

(4) Survey of Australian Legal History Source Materials 
Worker: Professor D. P. Derham. 

This work is being undertaken under the direction of Professor Derham 
on behalf of the Australian Universities Law Schools Association. 


(5) Conversion by Wrongful Disposal as between Co-owners 
Worker: Professor D. P. Derham. 

This is being prepared for publication. 

(6) The Torrens System Mortgage 
Worker: P. M. Fox. 

A contrast of the legal results of a Torrens System Mortgage with 
those of the English common law Mortgage Deed, with particular refer¬ 
ence to the application of equitable principles. 


Author 

1. Professor Z. Cowen, 
B.C.L., M.A. (Oxon), 
B.A., LL.M. (Melb.) 


Professor Z. Cowen 


PUBLISHED WORK 

Title 

The Conflict of Laws in 
Australia and the United 
States 


The Adequate Award: A 
Footnote 


Reference 

“Lectures in the Conflict 
of Laws and International 
Contracts” pp. 174-180, 
Univ. Michigan Press, 
1951 

Calif. Law Rev., 39: 377- 
379 (1951) 
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Author 

3. Professor Z. Cowen 


4. Professor Z. Cowen 

5. Professor Z. Cowen 

6. Professor Z. Cowen 

7. Professor Z. Cowen 

8. Professor D. P. Der- 
ham, M.B.E., B.A., 
LL.M. 

9. Professor D. P. Der- 
ham 

10. N. R. Morris, Ph.D. 
(Lond.), LL.M. 


11. N. R. Morris 


12. N. R. Morris 


13. N. R. Morris 

14. N. R. Morris and D. 
F. Buckle, B.Sc., 
M.B., B.S., D.P.M. 
(R.C.P.S.) 

15. N. R. Morris and D. 
F. Buckle 


LAW 

Title 

Domestic Relations: 
Actions for Loss of Con¬ 
sortium 

Notes on Commonwealth 
Constitutional Law 

Couturier v. Hastie Re¬ 
visited. 

Legal Aid in New South 
Wales 

Divorce and the Domicile 

The Australian Com¬ 
munist Party v. The 
Commonwealth 

Notes on Constitutional 
Cases 

“The Habitual Criminal” 


Thoughts on Capital 
Punishment 


Somnambulistic Homi¬ 
cide: Ghosts, Spiders and 
North Koreans 

The Appropriate Sen¬ 
tence 

The Humanitarian 

Theory of Punishment: 
A Reply to C. S. Lewis 

The Psychiatrist as Wit¬ 
ness—A Reply 


Reference 

Aust. Law J., 25: 390-393 
(1951) 

/. Comp. Legis., 33: 
82-88 (1951) 

Law Quart. Rev., 68 : 30- 
34 (1952) 

Law Quart. Rev., 68: 34 
(1952) 

Law Quart. Rev., 68 : 88- 
98 (1952) 

J. Comp. Legis., 33: 40- 
49 (1951) 

/. Comp. Legis., 33: 
82-88 (1951) 

London, Longmans, Green 
and Co., and London 
School of Economics and 
Political Science, 1951 
(395 pp.) 

Pamphlet published by 
the Howard League for 
Penal Reform, Melbourne, 

1951 

Res. Judicatae, 5: 29-33 
(1951) 

Chronicle, J. Clerks of 
Courts, 4: 1-2 (1951) 

Twent. Cent., 6: 20-26 
(1951) 


Brit. J. Delinq., 2: 252- 
255 (1952) 



MATHEMATICS 


Head of Department: Professor T. M. Cherry 

A. PURE MATHEMATICS 

(1 ) Theory of Groups 

Worker: Dr. F. A. Behrend. 

(a) Ordered Archimedean Groups. —It is known that, for an ordered 
group, the Archimedean axiom implies the commutativity of the group; 
from this result it follows that every archimedean-ordered group is a 
sub-group of the additive group of the real numbers. The following 
sharpening of this result has been obtained: Not all axioms for ordered 
groups need be assumed; the right-hand law of subtraction and the right- 
hand monotonic law are consequences of the remaining axioms, together 
with the archimedean axiom. 

(b) The Steinitz Theorem, on closed vector-polygons. —If aj . . ., a p 
are vectors in n-dimensional space, each of length less than or equal to 
unity, and aj T~ . . . + a p — 0, then the vectors can be so re-ordered that 
the closed polygon formed by them is enclosed in a hypersphere of radius 
c n about one of its vertices, where c n is a constant independent of the 
number p and the choice of the vectors ai . . ., a p . For c n Steinitz 
obtained the value 2n. The present investigations have the object of 
improving this value. The best result obtained so far is slightly less 

than n. This is still far from what one would guess to be the true value, 
which should be of the order Vn. 

(2) Modern Algebra 

Worker: M. C. R. Butler. 

Most of the year has been spent studying the Galois Theory of 
Equations, Valuation Theory, and related algebraic topics. It has been 
noted that the Capelli irreducibility test for composite polynomials is 
applicable to imprimitive polynomials. A few sufficient conditions for 
irreducibility of a restricted class of polynomials have been found. A 
Valuation Theory proof has been found of those irreducibility tests 
dependent on the prime factorization of the coefficients of a polynomial— 
the tests of Bauer, Furtwangler, Dumas, Ore. The proof uses a set 
of valuation functions defined by the polynomia in the Dumas case; 
t iLs set is intimately related to the prime valuations of the roots. 

(3) Theory of Matrices 

Worker: Dr. H. Schwerdtjeger. 

(a) Function matrices commutative with their derivatives.—A simple 
proo has been found of Ascoh’s Theorem, that a non-derogatory matrix 
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X(t), which is commuting with its own derivative X^t), has all its 
values commutative. Further, cases have been investigated in which the 
supposition that X(t) is non-derogatory is proved to be irrelevant; it 
is hoped that the proof of this irrelevance may be extended to the case 
of any analytic X (t). 

(b) Transformation of pairs of skew-symmetric matrices to certain 
normal forms, and related problems of algebraic nature, have been inves¬ 
tigated; this work was suggested by Synge’s recent work on "Electro¬ 
dynamics without metric”. 

(4) Extensions of Mercer's Summobility Theorem 

Workers: R. T. Leslie and Dr. E. R. Love. 

Mercer showed in 1907 that convergence of the arithmetic means of a 
sequence, modified by extra weighting of the nth term, necessitates con¬ 
vergence of the sequence itself; and many generalizations have been 
found since. This project was concerned with generalizations possessing 
a certain finality, in that Mercer’s arithmetic means have been replaced 
by any limit-preserving (Toeplitz) means, and even mere convergence¬ 
preserving means. The work has been continued from the previous 
year, and is now complete. A joint paper has been accepted for publica¬ 
tion by the American Mathematical Society in its Proceedings. Another 
paper by Dr. Love, using a different principle, reduces the amount of 
weighting almost to a minimum, and gives other extensions. This has 
been accepted for publication in the Journal of the London Mathematical 

Society. 

B. APPLIED MATHEMATICS 

(5) Flow of Gases: Hodograph Method 

Worker : Professor T. M. Cherry. 

The transformation-theory of the hodograph equation, referred to in 
the last report, has been developed in detail, and the arithmetic has been 
completed for two fundamental solutions; one of these gives a trans¬ 
sonic nozzle flow, and the other a flow past an aerofoil-shape with cusped 
trailing edge. This work is ready for publication. 

(6) Flow of Gases: Variational Method 

Worker: P. E. Lush. 

In continuation of work previously reported, the variational method 
has been applied to the problems of subsonic flow past a circular cylinder 
and through a convergent-divergent nozzle. The accuracy with which 
a solution is obtained may be judged from internal evidence, and ( or 
some sets of data) by comparison with solutions obtained by other 
methods. It has been found that, by using for the velocity a form con¬ 
taining four adjustable constants, the solution can be found correct to a 
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few parts in a thousand. The arithmetic is heavy; but for such problems 
heavy arithmetic is inevitable, on any method. 

(7) Elasticity : Aeolotropic Bodies 
Worker: H. Lctszlo. 

In continuation of the work previously reported, the first steps have 
been taken towards obtaining "thick-plate” solutions for aeolotropic 
materials. The consequences have been investigated of assuming a state 
of plane stress; differential equations have been found for the com¬ 
ponents of the displacement, and their polynomial solutions have been 
investigated. 

(8) Elasticity: An Analysis of Stress in a Continuous Material 
Worker : Dr. E. R. Lore. 

The intensive modern development of applied mechanics is based on a 
few formulae, of which those concerned with stress are not the least. 
The standard accounts of stress have altered little in a century, and they 
contain some vague definitions and intuitive approximations, contrasting 
unpleasantly with the precision of theories of integration. This work is 
a sequel to courses of lectures given on these contrasted subjects. An 
attempt has been made to put the existing theory of stress in the form 
of logical deductions from explicit definitions and hypotheses. The 
major part is played by an unusual definition of density of a distribution, 
associated with Jordan’s theory of area and Riemann’s theory of integra¬ 
tion. 


(9) Astronomy 
Worker: Dr. A. Brown. 

Work on the correlation between brightness and surface temperature 
of the stars in the globular cluster M 13 has been continued from 1950. 
The bulk of the computing involved has now been completed; it remains 
to sort out the results and prepare them for publication., 


Author 

1. A. Brown, M.A. 
(Glasgow), Ph.D. 
(Cantab.) 


PUBLISHED WORK 

Title 

The Colour-Magnitude 
Array for Stars in the 
Globular Cluster M 15 


Reference 

Astrophys. J., 113 : 344- 
366 (1951) 


2. Professor T. M. 
Cherry, BA. (Can- 
tab. and Melb.), Ph.D., 
Sc.I). (Cantab.) 


Relation Between Berg¬ 
man’s and Chaplygin’s 
Methods for Solving the 
Hodograph Equation 


Quart. Appl. Math., 9: 
92-94 (1951) 


3. Professor T. 
Cherry 


1. Dorman, F. H. 


M. Mathematics 


THESIS PASSED FOR HIGHER 

MASTER OF ARTS 


Light Out of France, 
pp. 144-148, Sydney, 
Angus and Robertson, 
1951 (210 pp.) 

DEGREE 


The thin clamped parallelogram plate under uni¬ 
form normal pressure. 



MECHANICAL ENGINEERING 

Head of Department: Professor P. L. Henderson 

(1) Combustion of Fuels in Gas-Turbine Type Combustion 
Chambers 

Worker: Dr. C. F. Kettleborough. 

Following a literature survey, material and equipment has been ordered. 
Preliminary investigations include (a) air flow visualization in a perspex 
combustion chamber mainly to examine the vortex action of the inlet air 
swirler producing recirculation; (b) determination of atomizer nozzle 
characteristics (coefficient of discharge and spray cone angle). This is a 
new project and is to be continued. A research student has been 
appointed. It is proposed to study in detail the air flow patterns and their 
effect on combustion efficiency. 

(2) Lubrication 

Worker: Dr. C. F. Kettleborough. 

The behaviour of a fully floating bush has been analysed mathema¬ 
tically. A test machine to study these effects has been designed and 
is now being built. The information sought includes (a) the speed of 
rotation of the floating bush, (b) the minimum film thicknesses and the 
eccentricity of the shaft and bush, (c) the power absorbed, and (d) 
temperature relations. This is a new project and is to be continued. 

A test machine has been designed to determine the variation in film 
thickness between the thrust pads and thrust ring of a Michell Thrust 
Bearing. This is a new project and is not being pursued further at the 
present unless a suitable research student is found. 

(3) Internal Combustion Engines 
Worker: Dr. C. F. Kettleborough. 

Equipment has been ordered to investigate the effect of additives (such 
as hydrogen peroxide, etc.) on the performance of and the combustion 
in the constant volume cycle. This is a new project and is to be con¬ 
tinued. A research student has been appointed. 

(4) Air Flow and Low Pressure Difference Measurement 
Worker: K. H. Hunt (assisted by A. R. Wilson). 

An improved zero-compensated Chattock manometer was designed, 
and has been constructed in the workshops with the assistance of the 
Chemistry Department (for glasswork). This piece of apparatus is a 
great asset in accurate measurement of static pressures. 

Considerable time was spent in obtaining a diaphragm thin enough to 
respond adequately to the fluctuating pressure differences obtained in an 
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air stream by the mechanical lung. Eventually encouraging pressure/time 
traces were obtained on a Cathode Ray Oscillograph Screen, and certain 
important conclusions were reached about the prediction of such curves 
from steady flow data. 

It will be desirable shortly to carry out some more tests, using a highly 
sensitive capacitance pressure element, the delivery of which is still awaited. 

Apart from confirmation of the work by means of this apparatus, it is 
felt that this project has reached a satisfactory point for a general sum¬ 
ming up in relation to the design of anaesthetic valves and related equip¬ 
ment. 

RESEARCH ON BROWN COAL UTILIZATION 

Research Fellow: R. J. Deam 

(5) Lurgi Gasification 

Workers: D. G. Evans and V. L. Paul. 

A pilot plant has been built in which the complete gasification of Vic¬ 
torian brown coals and other coals may be studied. Victorian coals have 
been gasified in a highly instrumented new pilot plant. Work is still in 
progress to study the effects of variables on gasification, continuing the 
work of previous years in the old plant. 

(6) Carbonization of Blended Coals 
Workers: F. A. Bull and G. L. Kennedy. 

Mixtures of black and brown coals have been carbonised to determine 
whether such a technique is feasible for town gas manufacture as a means 
of alleviating gas rationing. Gas, thermal and coke yields have been 
determined for some 39 experiments and the effects of temperature, 
coal types, percentage blends and size determined. It has been determined 
that Borehole coal, when mixed with some 25% Yallourn coal (— 
mesh), yields satisfactory coke quality, gas and thermal yields. The experi¬ 
mental work, which was continued from last year, has now been completed. 

(7) Band Survey 
Worker : G. L. Kennedy. 

Bands of brown coal from Victorian brown coal seams have been 

sampled, and their gas and tar yields are being determined, continuing 

the work from last year. A high gas and/or tar yield from a band 
could have economic significance. 

(8) Briquetting and Carbonization 
Worker : F. A. Bull. 

The effect of variables on the strength of briquettes and its subsequent 
c ar on carbonization is being studied. The programme is designed to 
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indicate the optimum conditions for the production of strong briquettes 
and char. A sample of char has been produced with a compressive 
strength of 5,600 p.s.i.—indicative of a fuel suitable for metallurgical 
purposes. The work is continuing from the previous year. 

(9) Combustion Characteristics 
Worker: F. J. Bromilow 


Town gas made by different processes not only may have different 
composition, but different combustion characteristics. These character¬ 
istics are important in burner design and operation. Without some 
understanding of the problem, any radical change in gas making (e.g. 
the Lurgi process in lieu of or as well as carbonization) could have a very 
large effect on Melbourne’s gas utilization. Some valuable work on the 
aerodynamics of a burner has been completed, and now further work on 
combustion characteristics is proceeding. 


Supervision: D. W. Lees 

(10) Combustion of Brown Coals on a Furnace Grate 

Worker: R. W. Dandie. 

A comprehensive literature survey has been carried out on this subject, 
and work is now proceeding with Leigh Creek coal. An experimental 
"pot furnace” has been set up, together with a source of supply of metered 
air; considerable delays were encountered in obtaining equipment. 

The present programme is to study the nature of the progress of the 
various combustion zones and the effect of varying the rate of air flow 
and bed thickness. At the same time a study is being made of grate 
link temperature distributions. 


PUBLISHED WORK 


Author 

Associate Professor E. 
J. C. Rennie, M.E. 
(Adel.), M.Mech.E., 
A.M.I. Mech. E., 
A.M.I.E. Aust. 


Title 

The Electric Dynamo¬ 
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The Electrical Engineer 
and Merchandiser, 28 

(6): 178-179 (1951) 



METALLURGY 

Head of Department: Professor H. K. Worner 

A. CHEMICAL METALLURGY 

(1 ) The Production of Titanium 
Workers : G. M. Willis and F. L. Bett. 

Research initiated in this Department three years ago yielded fruit in 
the discovery that this industrially "new” metal can be produced by 
electrolysis of a lower valency halide (titanium trichloride). During the 
year attention was directed toward the production of the trichloride by 
(a) hydrogen reduction of the tetrachloride in a molten salt electrolyte, 
and (b) cathodic reduction of tetrachloride vapour on a stainless steel 
cathode in fused salt. 

Results have been encouraging though the efficiencies are low and 
great care has to be taken to prevent contamination of the electrolytes 
with air or oxygen-bearing compounds. Various low melting point salt 
mixtures have been tried with a view to discovering an electrolyte which 
will permit both efficient cathodic reduction of the titanium tetrachloride 
and subsequent production of metal from the same melt. 

The work will be continued, and, because of its potential national 
importance, it is hoped that the scale of operations will soon be greatly 
increased. 

(2) Cyanidation 

Workers: G. M . Willis and T. Mills . 

This research, which has been a major project during the past five 
years, was concluded during the first half of the year; Mr. Mills was 
awarded the degree of Ph.D. for his work on the subject. The work 
was carried out to obtain fundamental knowledge of the processes 
occurring in the dissolution of gold and silver in cyanide solutions. 
Experimental methods were developed by which it was found possible 
to determine simultaneously the nature of the cathodic and anodic 
reactions proceeding at the surface of the dissolving metal. The main 
features of these reactions have been elucidated; on silver they are com¬ 
paratively simple, but with gold unexpected features were encountered. 
In particular, the anodic solution of gold shows an unusual passivation 
process, which is remarkably sensitive to the nature of the solution. 

The experimental results explain the effects observed in cyanidation 

practice, and a considerable amount of fundamental material on the 

part played by surface conditions in electrochemical processes has been 
accumulated. 
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B. PHYSICAL METALLURGY 

General Direction: Professor H. K. Worner 

(3) Influence of Tellurium on the Properties of Lead 
Worker : H. C. Coe. 

Further studies have been carried out on the creep characteristics of 
tellurium lead alloys. From metallographic and X-ray evidence it has 
been observed that at high rates of strain, deformation occurs by slip 
and a ductile fracture is obtained. However, at low rates of strain, 
deformation occurs by a process that has been termed "grain movement” 
and in which elongation occurs by the grains moving apart with the 
formation of transverse intercrystalline cracks. At intermediate rates of 
strain, deformation occurs by both these mechanisms, the relative propor¬ 
tions depending on the strain rate. When slip mechanisms play a major 
role in the process of deformation, the creep curves show a small but 
characteristic primary stage, followed by a minimum creep rate and then 
a tertiary stage leading to final failure. With much lower rates of 
deformation, involving primarily "grain movement” and intercrystalhne 

cracking, the creep rate increases progressively over the "life” of the 
specimen. 

This work has now been concluded. 


(4) Brittle Fracture in Structural Steel 

Worker: J. S. Hoggart. 

Work has continued on this problem, which has come into prominence 
in recent years because of the (brittle) failure of several large welded 
structures, particularly all-welded ships. Attention during this year has 
been directed to the study of the effects of composition and grain size 
on the susceptibility to brittle fracture of sixteen structural steels of Aus¬ 
tralian manufacture. Fracture transition temperature ranges are 
determined for these steels for a range of grain sizes and the results 
are to be examined statistically. Results so far indicate that within the 
normal range of compositions for structural steels the grain size affects 
the temperature of transition much more than, composition does, and that 
an important factor in reducing brittle fracture susceptibility is the 
rate of cooling after rolling. 

The work is being continued. 

(5) Banding in Steel 

Worker : D. G. Walker. 

Research on this subject, continued from the previous year, was con¬ 
centrated on the aspect of the occurrence of bands in quenched and 
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tempered steels of relatively low carbon content, using microhardness, 
microradiography and standard metallographic techniques. 

Results show that this type of banding occurs only when the hardness 
has been reduced to approximately half the martensitic hardness, and that 
the bands are longitudinal segregations of the carbide particles precipi¬ 
tated during the martensitic breakdown; these bands being coincident 
with bands of alloy segregation. 

Indications are that in the early stages of tempering the carbon is 
homogeneously distributed in the martensite; segregation occurs during 
the carbide growth period. It is probable that changes in the solvent 
nature of the ferrite, due to alloy elements in solid solution, together 
with the formation of complex carbides in alloy-rich regions, cause a 
change in carbon activity suffiient to produce this segregation. 

It is proposed to continue this investigation on a wider range of com¬ 
mercial steels. 

(6) Transformations in Gold-Copper Alloys 

Worker: R. Smith. 

Work has been continued on the gold-copper alloy Au-Cu, which 
forms the basis of many important dental and jewellery alloys, to deter¬ 
mine the manner in which the transformation occurs from a disordered 
face-centred cubic structure stable at high temperatures, to an ordered 
face-centred tetragonal structure stable at lower temperatures. 

It has been established that the transformation involves two processes: 

(a) Diffusion of copper and gold atoms leading to the formation of 
the superlattice structure. 

(b) A shearing process giving rise to martensite-like plates of the 

tetragonal structure. This produces relief effects on a polished plane 
surface. 

Presumably the shearing process is dependent on the diffusion process. 

The inter-relation between these two processes in single crystals has been 

the main object of experimental work in the past year. Although the 

crystallographic relationships associated with the phase change have 

been determined, the atom movements during it are not yet fully under¬ 
stood. 

The work is being continued. 

(7) A Study of Diffusion in Gold-Copper Alloys 

Worker: L. M. Hog an. 

This work had as its objects: 

(a) Determination of the diffusion coefficient of gold in dilute solution 
in copper as a function of concentration. 
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(b) Investigation of a new method of measuring diffusion coefficients, 
with special reference to dilute solid solutions. 

With respect to (a) it was found that the diffusion coefficient 

decreases slightly as the proportion of gold decreases, between 0 and 7 

atomic % Au, and the curve extrapolated to the self-diffusion coefficient of 
pure copper. 

The method of measurement used was found to be superior to existing 
methods under certain conditions, and to provide an alternative method 
for many cases. It is the only method so far devised by which the relation 
between self-diffusion coefficients and diffusion rates in dilute solution 
can be determined for solid metals. 

This work has been terminated. 

(8) The Effects of Heat Generated in Wire Drawing 
Worker: S. Z. M. Kopczynski. 

A preliminary study has been made to determine (a) what influence, 
if any, the heat generated at the wire surface in the die may have on the 
mechanical properties of the wire, and (b) whether the speed of drawing 
has any appreciable effect on the mechanism of lubrication. By use of a 
special composite steel die, which acts virtually as the hot junction of a 
thermocouple circuit, it has been shown that the tensile strength of 
hard drawn copper wire increases slightly, but definitely, with increase 
in the temperature generated at the wire surface during drawing. This 
has been explained in terms of internal stresses induced in the wire. 

The mechanism of lubrication appears to be different with different 
lubricants; thus solutions producing copper soap on the wire surface 
result in quasi-hydrodynamic type, heavy sulphonated and chlorinated 
oils give boundary type lubrication, and dry soap, applied to an unpre¬ 
pared wire surface, leads to a stick-slip action during drawing. The 
temperature attained at the wire surface serves as a reliable index of the 
efficiency of a lubricant. 

This work is to be continued. 

(9) Problems Involved in Investment Casting 

Worker: G. V. Cullen. 

Investigations in this field have been recommenced and attention has 
been concentrated on: 

(a) The development of suitable tests for evaluating pattern waxes, 

(b) A study of the compaction of investments during tamping, 

(c) The control of the gelling characteristics of ethyl silicate bonded 

investments. 

The work will be continued. 
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C. OTHER INVESTIGATIONS 

In addition to the major research projects, considerable investigational 
work continued to be performed in the Department for industrial 
organizations. During 1951 this work has included investigations of the 
plating of die castings, and the causes of failure of components of 
Diesel engines, automobile parts, mining drill steels and linings of indirect- 
arc melting furnaces. 

A great deal of the equipment needed for the research projects is being 
designed and built in the departmental workshops with consequent 
economy to research funds. In this category are a cold cathode X-ray 
set, wire drawing machine, high temperature furnaces and swaging 
machine. 


Author 

1. Professor H. K. Wor¬ 
rier, D.Sc., F.I.M. 

2. G. M. Willis, M.Sc. 


3. G. D. P. Cordner, 
M.Sc. and H. W. 
Worner, M.Sc. 
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THESES PASSED FOR HIGHER DEGREES 

DOCTOR OF PHILOSOPHY 

1. Mills, T. An Electrochemical Study of the Dissolution of 

Gold and Silver in Cyanide Solutions. 

A study was made of the electrochemical aspects of the dissolution of gold 
and silver in dilute cyanide solutions. This involved a study of the surface films 
on these metals and their effect on the kinetics and mechanism of the corrosion 
reactions. In particular a study was made of the influence of surface films and 
anion adsorption on the cathodic reduction of oxygen. 

Under suitable conditions anion adsorption was shown to prevent the forma¬ 
tion of the oxide film on gold, whereas under different conditions, of either lower 
anion concentration or higher alkalinity, the formation of the oxide film prevented 
the dissolution of the metal as a soluble complex with the anions. 

Anion adsorption increased the over-voltage of the cathodic reduction of 
oxygen, which took place in two stages. The reduction of hydrogen peroxide, 
which constituted the second step, proceeded more readily in alkaline solutions, and, 
further, it was inhibited by the adsorption of cyanide and iodide ions. Lead ions 
catalysed the reduction of hydrogen peroxide. 

The work on the kinetics of the anodic and cathodic reactions taking part in 
the corrosion of gold in cyanide solutions elucidated the complex effects of 
alkalinity, lime, and lead and thallium salts on the rate of dissolution. 

MASTER OF SCIENCE 

2. Hogan, L. M. Part I: Diffusion in Gold-Copper Alloys. Part II: 

Construction of a Cold Cathode X-ray Tube. 

3. Walker, D. G. Banding in Steel. 
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Coe, H. C. 


MASTER OF ENGINEERING SCIENCE 

The Influence of Tellurium on the Properties of 
Lead. 


Denholm, W. T. The Passivation of Stainless Steel. 

Kopczynski, S. Z. M. A Preliminary Study of the Effects of Heat Gene- 

rated in Wire Drawing. 



METALLURGY RESEARCH 

Head of Department : Professor ]. Neill Greenwood 

Research work has continued to be confined to the fields of physical 
metallurgy and metal physics. Collaboration with other organizations 
has continued with success. The work on titanium and its alloys, now 
in its sixth year, has been continued by the C.S.I.R.O. section of Physical 
Metallurgy working in the laboratory. Work on the mechanism of 
fatigue in metals is being done in conjunction with the staff of the 
Aeronautical Research Laboratory. Work on the examination of metal 
surfaces by the electron microscope has been done along with the staff 
of the Defence Research Laboratories. Permission to use the electron 
microscope is greatly appreciated. 

To the two former projects, viz., the mechanism of deformation of 
metals and the constitution and properties of titanium and its alloys, 
have been added two others, namely (a) the intercrystalline cracking of 
metals by liquids and vapours, (b) the use of radio isotopes in metal¬ 
lurgical investigations. 

A. MECHANISM OF DEFORMATION OF METALS 

(1 ) Deformation of Pure Lead and its Alloys 

Workers: R. C. Gif kins (C.S.I.R.O.) and Professor J. N. Greenwood. 

Pure lead recrystallises under stress when it has undergone about three 
per cent, extension. A systematic delay in this phenomenon is brought 
about by a progressive extension of the time of annealing at a given tem¬ 
perature. This delay in the onset of recrystallization is thought to be 
connected with the removal of internal strains from the crystal grains 
and may throw some light on the mechanism of deformation and recrystal¬ 
lization during creep. 

The mechanism of deformation of lead thallium alloys has been investi¬ 
gated microscopically. Some of the alloys extend 400 per cent, before 
fracture, about ten times as much as pure lead under the same conditions. 
These "long extension” alloys have given a clue to a mechanism of 
extension not previously noted. Apparently, given time, crystals can 
move past other crystals and when necessary to maintain continuity of 
the mass, can send tongues between crystals possibly by atomic migration. 
A detailed study of the photomicrographs is being made. 

The influence of thallium on the creep rate of lead, previously 
reported as very complex, has been found to be accounted for partially 
by its effect on the grain size. The influence of grain size per se for one 
alloy has been determined. The influence of thallium is superposed on 
this, but so far has eluded explanation. 
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(2) Mechanism of Deformation of Aluminium 

Worker: W. A. Rachinger (Ph.D. candidate—Aeronautical Research 
Laboratory). 

The work on the deformation of pure aluminium has been continued.' 
Whereas with high rates of strain and low temperatures deformation 
occurs by a change of shape of the individual grains, with low rates of 
strain and high temperatures deformation proceeds by relative move¬ 
ment of the grains, which substantially retain their original shape. This 
latter case is related to that reported on lead, above. It has further been 
shown that an increase of grain size is equivalent to an increase in strain 
rate for a given temperature, or a decrease in temperature for a given 
strain rate. 

The influence of solid solution (with magnesium) and of a second 
phase, on the mechanism of deformation, is now being studied. 


(3) The "Recovery" of Aluminium and its Relation to Deforma¬ 
tion at High Temperature 

Workers: J. A. Ramsey (Aeronautical Research Laboratory) and 
Dr. W. A. Wood. 


Earlier work had shown that continuous Debye X-ray reflection arcs 
obtained from aluminium deformed at ordinary temperatures, were 
replaced by spotty arcs on heating the deformed metal. It has been 
shown that the crystal grains vary in their behaviour. Some retain a 
diffuse background with spots, whilst others show a number of clear 
reflections substantially without background. This behaviour was found 
to be associated with characteristic deformation bands in the various 
crystals. 

Etching electropolished specimens of aluminium deformed and then 
heated revealed two types of sub-structure. One, more common, con¬ 
sisted of isolated elongated sub-grains making an angle nearly 90 with 
the slip lines, and the other of groups of equiaxed grains. Both types 
were found to be associated with deformation bands present in the 
deformed grains. The isolated elongated sub-structure was derived 
from widely spaced bands and the grains in which these occurred gave 
the mixed diffuse and spotty Debye arcs. The more completely recovered 
grains were the few with the equiaxed sub-structure derived from grains 

with closely packed deformation bands. 

This observation has thrown some light on the deformation of metals 
at higher temperature, where the process of recovery can take place 
simultaneously with the deformation. 

(4) Influence of Stress on the "Recovery" of Deformed Metals 

Workers: J. W. Suiter (M.Sc. candidate) and Dr. W. A. Wood. 



METALLURGY RESEARCH 


107 


Experiments previously carried out on aluminium were repeated with 
two non-cubic metals—magnesium and tin. In both cases a sub-structure 
was produced when the deformed metal was subjected to further strain 
(.15 per cent./hour) at a temperature which would cause "recovery” on 
prolonged heating without stress. In the latter case no sub-structure was 
detected. 

(5) Mechanism of Fatigue in Metals 

Workers: P. Bullen (M.Sc. candidate) and Dr. W. A. Wood (in 
conjunction with Aeronautical Research Laboratory—Department of 
Supply). 

An alternating bending machine of variable frequency was con¬ 
structed. It was powered by a valve oscillator and stresses were applied 
electro-magnetically. The influence of stress wave form as well as of fre- 
quency was investigated. 

It was found that slip bands concentrate near grain boundaries and 
that ultimately the deformation on certain slip planes is sufficiently 
severe to cause cracking to start. 

(6) Creep of Aluminium at 300°C. 

Workers: J. W. Kelly (M.Sc. candidate) and R . C. Gif kins 

(C.S.I.R.O.) 

The formation of a sub-structure in aluminium under slow deform¬ 
ation at 300 C. has been re-examined, using new techniques. Previously 
the phenomenon had been studied using X-ray diffraction and optical 
microscopy. The new methods include multiple beam interferometry, 
phase contrast microscopy and polarised light microscopy. 

Using interferometry it was shown that "cell” formation in aluminium 
(cubic) is not characterized by changes of surface contour, as had been 
found with zinc (hexagonal). 

Differences of orientation of the "cells” in a single grain have been 
noted by using polarised light after the surface of the aluminium has 
been coated with an anodic film of oxide. The development of deforma¬ 
tion bands has been followed, and it has been shown that "cell” boun¬ 
daries are highly mobile. 

This latter observation is a connecting link with the function of "cells” 
in the slow deformation of aluminium. 

(7) Application of Electron Microscopy to a Study of the Defor¬ 
mation of Aluminium 

Workers: J. W. Suiter (M.Sc. candidate) and Dr. W. A. Wood. 

The replica technique developed the previous year has been used to 
study the deformation of aluminium at different temperatures and with 
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different rates of straining. Examination of slip has confirmed the work 

of other observers. Deformation by boundary flow at slow rates of 

strain and high temperatures is characterised by the development of a fine 

structure parallel to the boundaries very similar to that found in slip 
bands. 


Summary of the Work on Deformation of Metals 

(Professor J. N. Greenwood) 

A general pattern has emerged as a result of the work of the past 

five years, and the end of this series of investigations as a major project 
can now be seen. 

Two cubic metals, lead and aluminium; two hexagonal metals, zinc 
and magnesium, and one tetragonal metal, tin, all show qualitatively the 
same general characteristics. 

In lower ranges of temperature and higher rates of strain, deformation 
is by the familiar slip mechanism. As temperature rises and rate of 
strain falls, slip gradually is replaced in importance by grain translation. 
The formation of a sub-structure of "cells” in which there are slight 
orientation differences within one crystal, in some ways aids this transla¬ 
tion, probably by permitting one grain to pass between other grains 
without losing its identity. The very slow rate of strain used with lead 
alloys have permitted this process to be observed. Also "cells” in the 
boundary region appear to be dynamic and may possibly change orienta¬ 
tion to conform first with one grain and then with another. 

The work has shown the importance of studying the results of deform¬ 
ation at high temperatures. If deformation is done ar low temperature, 
and then the metal is subjected to stressless application of high tempera¬ 
ture, the results whilst related are different from those obtained when 
application of stress and high temperature are simultaneous. 

B. CONSTITUTION AND PROPtRTIES OF TITANIUM 

ALLOYS 

(8) Constitution of Alloys of Titanium with Metals Having Fav¬ 
ourable Atomic Size 

Worker: H. W. Worner (C.S.I.R.O.). 

A general survey is being made to find the solubility relationship of 
various metals in the a and P allotropes of titanium. This report deals 
with the influence of silver, tin, niobium (columbium), tantalum and 
molybdenum. All of these have a favourable atomic size for producing 
extended solid solution ranges in titanium. 

Alloys made by melting in an argon arc furnace have been examined 
after various thermal treatments by microscopic and X-ray diffraction 
techniques. 
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Silver, niobium, tantalum and molybdenum depress the a -P allotropic 
transformation temperature, thereby limiting the a solid solution range. 

Tin appears to elevate the transformation temperature and gives a 
greater solubility in a titanium. 

The work is continuing and, in conjunction with results from other 
laboratories, will form a basis for discovering the principles of solid 
solution formation in this interesting metal. 

(9) The Kinetics of the Formation of Oxide Scales on Titanium 
Worker: A. E. Jenkins (C.S.I.R.O.—Ph.D. candidate). 

Titanium reacts with both major atmospheric gases. The influence of 
three factors, time, temperature and pressure is being studied, on the 
rate of absorption of oxygen. Part of the oxygen enters the titanium 
lattice and part forms a "scale” which can be cleanly removed from the 
surface. In one series of experiments the rate of absorption of oxygen 
is followed at close time intervals at a given temperature. In this way the 
early stages of the reaction can be followed. In another series the end 
product in the form of scale is examined, times up to seventy-two hours 
being used. 

The quantitative distribution of oxygen between metal and oxide phases 
has been determined and data is being accumulated bearing on the 
mechanism of scale formation. It appears that, in general, the oxygen 
diffuses through the existing scale and combines—possibly with titanium 
vapour. (With some metals the reverse process occurs—metal ions 
diffusing through the scale to combine with oxygen on the outer surface.) 

Pure titanium and commercial titanium are being used in the investi¬ 
gation, which is continuing. 

The structure of the scales is being determined by microscopic and 
X-ray diffraction techniques. 

C. INTERCRYSTALLINE CRACKING OF METALS BY 

LIQUIDS AND VAPOURS 

Under prolonged stress metals frequently fail in an intercrystalline 
manner. 'It is as though the cohesion between the crystals breaks down 
with little deformation of the crystals themselves. 

Some liquid metals applied to the surface of others will cause this 
phenomenon well below the melting point of the host metal. Similarly 
certain vapours or gases, apparently specific for each metal, will also 
cause the boundary failure. Stress is necessary in both cases. 

U0) The Intercrystalline Cracking of Alpha Brass by Liquid 
Mercury 

Worker : Professor J. N. Greenwood. 
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A machine has been constructed to strain a test piece at an approxi¬ 
mately constant rate of 0.5 per cent, per minute. Temperature can be 
varied up to 400°C. 

It has been shown (a) that the stress needed to cause intercrystalline 
failure is a function of grain size, being lower the larger the grain size, 
(b) the controlling factor, starting from the annealed state, is a critical 
deformation of about four per cent, extension, (c) if a stress strain 
curve is plotted, the breaking stress, if mercury is added to the surface 
after a given extension has been applied, corresponds with the stress 
needed to bring about the initial elongation. 

The significance of these facts (b) and (c) is not clear. 

(11) The Stress/Lattice Strain Curve for Alpha Brass 

Workers: P. E. Ciddor (M.Sc. candidate) and Dr. W. A. Wood. 

It was thought that a knowledge of the relationship between stress 
and parameter of the body centred cubic lattice of alpha brass might 
help to determine the stresses which the lattice would sustain under 
tension, and so be an aid to determining the conditions of intercrystalline 
breakdown. X-ray back reflection technique is applied whilst the speci¬ 
men is under a known stress. 

It is found that the lattice extends linearly until a stress is reached 
corresponding with the yield stress, but beyond this shows no further 
change. On releasing the stress, the lattice returns to its original average 
dimensions; that is the average residual lattice stress is zero. 

In the case of copper, the lattice extends elastically even beyond the 
yield point. Again the average residual lattice strain is zero on removing 
the external stress, even though the specimen has sustained permanent 
deformation. 

In order to study the relationship between orientation and strength of 
boundaries, large crystal specimens are being grown by the Bridgman 
method. 

(12) The Influence of Gases on the Deformation of Alpha Brass 
at Constant Strain Rate 

Workers: D. R. Miller (M.Sc. candidate), Dr. W. A. Wood and 
Professor J. N. Greenwood. 

One of the slow strain rate machines used in the study of the deforma¬ 
tion of aluminium has been adapted so that the test piece can be strained 
in different atmospheres. As a basis, an inert atmosphere, argon, has 

been used. 

It was found that, as with other metals, the mechanism of deformation 
changed from slip to boundary translation between 300 and 400 C. 
However, the formation of a sub-structure was not noticed. 
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At the rate of strain imposed (about; 0.15 per cent, per hour), 400°C. 
is approximately the critical temperature below which strain hardening 

occurs. 

Specimens failed by intercrystalline cracking with extensions ranging 
from five to nine per cent. 

D. THE USE OF RADIO ISOTOPES IN METALLURGICAL 

INVESTIGATIONS 

There are many metallurgical problems in which the use of radio 
isotopes will be helpful. The adsorption of chemicals on to mineral 
surfaces: the rate of passage of chemicals or gases through plant; 
the chemical equilibrium of components between slag and metal phases 
in metal refining, etc. 

It is important, therefore, to establish the necessary techniques, includ¬ 
ing the health precautions to be taken. 

(13) The Vapour Pressure of Zinc Over Lead, Zinc, Silver Alloys 
Worker : J. W . Suiter . 

Radioactive Zn ^5 has been obtained from Harwell. It will be added 
to ordinary zinc in known proportion. The vapour pressure will be 
measured by an effusion method, the zinc being condensed on discs, the 
radioactivity of which will be measured. The equipment has been con¬ 
structed. 

(14) The Distribution of Elements in Solid Solution in Metals 

Workers: J. W . Suiter and Professor J. N. Greenwood . 

On solidifying, solid solutions show a dendritic distribution of the 
solute in the solvent. On heating diffusion occurs. We are particularly 
interested to know whether, ultimately, the solute distributes itself 
statistically uniformly throughout the metal, or whether there is a con¬ 
centration or deficiency at the crystal boundaries. 

Radioactive zinc has been added to aluminium. A photographic 
technique will be used to detect the distribution of the zinc. 
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THESES PASSED FOR HIGHER DEGREES 

DOCTOR OF PHILOSOPHY 

1. Wilms, G. R. Structural Changes during the Plastic Deforma¬ 

tion of Metals, with Special Reference to Creep. 


The researches have been concerned with the study of the structural changes 
that occur when pure aluminium is extended at various temperatures and rates of 
strain, especially when the conditions are such as to result in creep. 

These structural changes have been followed by a correlated metallographic 
and X-ray study on identical specimens. A number of techniques have been 
employed, including electrolytic polishing, phase contrast, polarized light, special 
prism illumination and the electron microscope as part of the metallographic 
examination, and the X-ray examination has included back-reflection, transmission 
and special synchronous oscillation methods. 

The specimens were extended on a lever-loaded tensile straining apparatus 
at temperatures up to 350° C. 

The main result of the researches using annealed, polycrystalline specimens of 
pure aluminium is the discovery of two new types of structure, which supersede 
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the normal slip, during deformation at elevated temperatures. These two new 
structures have been termed the cell structure and boundary micro-flow respec- 

The structure varies systematically with strain rate and temperature, and it is 
now possible to submit results which provide for the first time a unified picture 
of the structural changes which may be obtained during plastic deformation over 
a whole range of temperatures and strain rates. These range from the well-known 
slip structure corresponding to the dissociation of the grains into the smallest 
elements, characteristic of the deformation with faster rates of strain at the 
lower temperatures, to the condition of boundary micro-flow where there is no 
dissociation of the grains whatever, obtained with slow rates of strain at the higher 

temperatures. . , , . 

The results provide a logical basis for the explanation of strain hardening 

and other similar effects. An attempt has been made to explain the behaviour 

of aluminium during the primary, secondary and tertiary stages of creep, but only 

as far as based on definite experimental facts. 

The effect of prior deformation on the creep characteristics of pure aluminium 
has also been examined. In these experiments the test specimens have been 
already subjected to chosen preliminary deformations so that the grains are dis¬ 
persed initially to a sub-structure of a known type. 

MASTER OF SCIENCE 

A Study of Some Aspects of the Mechanism of 
Recovery and Recrystallization. 

The Behaviour of Metals whilst under Stress. 

MASTER OF ENGINEERING SCIENCE 
4. Jenkins, A. E. Ti-0 Solutions. 


2. Ramsey, J. A. 

3. Scrutton, R. F. 



METEOROLOGY 

Head of the Department: Dr. F. Loewe. 

A. GLACIOLOGICAL AND METEOROLOGICAL STUDIES 

IN ADELIE LAND 

(1) Glaciological Studies 

Worker-. Dr. F. Loewe. 

During a year’s stay with the French Antarctic Expedition a study 
was made of the mass balance and energy balance of the antarctic ice cap. 
This work included temperature and density observations in pits and 
bore holes, measurements of the transport of drifting snow, and an inves¬ 
tigation of the radiation economy of snow surfaces at the coast and on 
the ice cap. 

(2) Meteorological Studies 
Worker: Dr. F. Loewe. 

Dr. Loewe co-operated with the meteorologists of the expedition in the 
study of climatological conditions at the surface and in the upper air. 

B. UPPER AIR STUDIES IN THE AUSTRALIAN REGION 

(3) Aerological Cross Section Technique 
Workers: U., Radok and Alison M. Grant. 

A method for the construction of cross sections proposed by Matthew- 
man (Met. Mag. 1949) was modified so as to render it applicable to the 
meridional case especially under Australian conditions. 

(4) Upper Air Conditions and Seasonal Weather 

Workers: Alison M. Grant, with co-operation of Johanna H. Ronayne. 

Upper air data for a period of eighteen months have been prepared 
for a continuous representation of the large-scale zonal flow features. 

(5) Variations in the Circulation Over the Australian Region 
Workers: Alison M. Grant and U. Radok. 

The zonal flow variations in the upper troposphere during the period 
October to December, 1950, were established by means of five-day average 
cross sections. It was found that within a period of ten days late in 
November, the zonal flow patterns of the two hemispheres simultaneously 
changed in such a manner as to suggest strong inter-hemisphere con¬ 
nections. 
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C. METEOROLOGICAL RADIATION 

(6) Solar and Sky Radiation 
Worker: Dr. F. Albrecht. 

The observations of solar and sky radiation in different spectral 
ranges were continued, together with the autographic record of the global 
radiation. A beginning was made with the reduction of the first year’s 
observations (March 1950 to February 1951). 

(7) Turbidity and Air Mass Character 
Worker: R. Deland. 

An investigation was started into the synoptic background of changes 
in the turbidity factor. 

(8) Instruments Designed, Constructed or Completed 
Worker: Dr. F. Albrecht. 

(a) The Australian absolute pyrrheliometer. 

(b) Two new types of actinometer. 

(c) A multicolour pyranometer. 

(d) An instrument for measuring the outgoing radiation and the 

radiation balance. 

(e) An instrument for the rainproof automatic recording of the out¬ 

going radiation in different spectral ranges. 

(f) A photocell amplifier for determining the zenithal skylight and 

its polarization during astronomic dawn and dusk, and the 
spectral composition of radiation from small cloud and sky 
areas (in co-operation with H. Albrecht). 

(g) An improved version of Falkenberg’s sensitive acoustical galva¬ 

nometer (in co-operation with H. Albrecht). 

(9) Aerosol and Water in the Atmosphere 
Worker: Dr. F. Albrecht. 

Investigations of the vapour and fluid water content of the atmosphere 
and the mean size of cloud droplets, begun before the war, were resumed 
by means of the instrument listed under 8 (f) above. 


(10) The Polarization of Sky Light 
Worker: W. E. Eggert. 

Observations of Arago’s neutral point during dusk and dawn were 
carried out in different locations by means of a polariscope. It is planned 
to correlate these observations with those of upper air variables and to 
check them by means of the instrument listed under 8 (f) above. 
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(11) Oceanographic Studies 

Worker: Dr. F. Albrecht. 

The paper containing the results of heat balance and radiation measure¬ 
ments in the Indian Ocean,, made during Dr. Albrecht’s journey to Aus¬ 
tralia, was completed for publication. 

D. SEASONAL FORECASTING 

(12) Economic Aspects of Seasonal Forecasting 
Worker: Dr. H. M. Treloar. 

In co-operation with different state agencies the study is being con¬ 
tinued of the economic usefulness of such forecasts of seasonal rainfall 
as seem feasible by present methods. It has been found that while in 
many cases these forecasts would have no economic value, there are some 
primary activities for which forecasts a few weeks ahead would be of 
considerable interest. Two papers setting out the present position were 
prepared, one of which has already been published. 

(13) The Correlation Method of Forecasting 
Worker: Alison M. Grant. 

A comprehensive theoretical study of the correlation method showed 
the use of more than two factors as a rule to be of little value, and, 
furthermore, that the usual selection of factors leads to biassed correla¬ 
tion estimates which in the long run are substantially reduced. A paper 
on this work is in course of publication. 

(14) Other Forecasting Methods 
Worker: Dr. H. M. Treloar. 

In view of the doubtful value of the correlation method, other 
methods of forecasting developed by American institutions are being 
studied. It appears, however, that these call for more detailed 
meteorological data than are available for the Australian region. 

(15) Validity of the Geostrophic Relation 
Worker: Dr. H. M. Treloar. 

An investigation has been made into the approximation of the actual 
wind by the geostrophic wind in low latitudes. A paper embodying the 
results is ready for publication. 
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MINING 

H<W of Department : Associate Professor H. H. Dunkin 

A. FLOTATION CONCENTRATION 

(1) A Study of the Electrical Double Layer at Metal Surfaces 
Workers : Dr. J. C. Nixon and S. G. Salamy. 

Following investigations reported last year, the A.C. bridge method 
for determining the capacity of the electrical double layer at the surface 
of a mercury droplet was applied to systems associated with the flotation 
process. In conjunction with charging curves, it was possible to determine 
the mechanics of reactions of mercury with xanthate, cyanide, sulphide 
and hydroxyl ions, and some fatty acids. 

It was found that the actual nature of the surface reaction depends on 
the particular anion present. When competition is involved the anion 
that produces the lowest free mercury ion concentration in solution 
dominates the surface. 

A conventional "contact bubble” curve was constructed solely from 
electrochemical measurements. It is believed that this is the first time 
such a curve has been determined without the use of a gas bubble. 

The electrochemical approach to flotation research has opened up a 
wide new field of study. W. J. Trahar will attempt to apply the 
methods developed to metals other than mercury, and to sulphide minerals. 

(2) Rates and Activation Energies for the Adsorption of Fatty 
Acids on Metal Surfaces 

Workers: Dr. J. C. Nixon and A. L. Black. 

The rate of adsorption of caprylic acid from aqueous solution on to 
nickel powder was studied at various temperatures by a combination of 
chemical and conductance methods. The reaction appears to be of the 
second order, and it proceeds with an activation energy of 14,300 calories 
per mole. Adsorption isotherms were also determined, and it is hoped 
that a combination of the two studies will help to elucidate the actual 
adsorption mechanism. No attempt was made to remove the last traces 
of oxidation from the metal powder. Preliminary work was also done 
on the adsorption of caprylic acid on iron powders, but a figure for 
activation energy has not yet been determined. 

Measurements of surface areas of powders were made in the Chemistry 
Department by courtesy of Dr. A. S. Buchanan. 

This research was performed under the terms of a Vacuum Oil Com¬ 
pany Research scholarship. 
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(3) The Determination of Copper Sulphate Requirements in the 
Flotation of Sphalerite 

Workers: Associate Professor H. H Dunkin, Dr. J. C. Nixon and 
W. J. Trahar (in conjunction with the research staff of the Electro¬ 
lytic Zinc Company of Australasia Ltd.). 

Addition of) more than an optimum amount of copper sulphate in the 
zinc flotation section of the E.Z. Co.’s Rosebery plant appears to have a 
depressing effect on sphalerite. Investigations have started to determine 
the reason for this effect and for variations in the optimum copper sul¬ 
phate addition. Work will be done on Rosebery ore, and on mixtures 
of pure minerals. Dissolved copper will be determined with a polaro- 

graph. 


(4) The Function of Cyanide in Flotation of Galena from a Com¬ 
plex ore 

Worker: Dr. J. C. Nixon (in conjunction with the research staff of 
Lake George Mines Pty. Ltd.). 

Some tests on ground mixtures of galena and quartz, using cresylic 
acid, xanthate and copper sulphate, indicated improved flotation of galena 
when sodium cyanide was added. Even better results were obtained with 
cupric cyanide. Similar preliminary results were obtained with Lake 
George ore. 

A study of the time of conditioning with cyanide for flotation of 
galena from Lake George ore has shown that at least 20 minutes’ con¬ 
ditioning is desirable and that aeration during conditioning is not advan¬ 
tageous. 


(5) Flotation of Scheelite • 

Worker: Dr. J. C. Nixon (in conjunction with the research staff of 
King Island Scheelite (1947) Ltd.). 

Work was directed toward improving selectivity in flotation of scheelite 
from an ore containing garnet, calcite and other minerals. Collectors of 
vegetable origin gave more encouraging results than those derived from 
animal fats. Possibly the shorter carbon chain length of fatty acids in 
the former is significant. 

In laboratory tests sodium hydroxide as a pH modifier gave a better 
grade and recovery of scheelite than sodium carbonate, but this was not 
confirmed in a plant test. Reasons for the discrepancy are now being 
studied. 


(6) The Effect of Dry Grinding with Flotation Reagents on the 
Flotation of Cassiterite 

Workers: Dr. ] . C. Nixon and N. F. Herbst. 
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Using ore from the Stannum King mine (N.T.), metallurgical results 
were obtained, by grinding the ore with flotation reagents in the absence 
of water, which were almost identical with those obtained by the normal 
wet grinding procedure. Variables studied were grinding time, collector 
concentration, pH, and the use of various depressants. Oleic acid was 
the collector. From ore containing 3% Sn the best flotation result was 
80% recovery of tin in a concentrate containing 16.6% Sn. 

(7) Flotation Concentration of Copper Minerals from a Partly 
Oxidized Ore 

Workers: H. Stevenson, N. F. Herbst, J. Henkel and C.S.I.R.O. and 

University staff. 

Encouraging results obtained in a student project were followed up 
by H. Stevenson. It was indicated that mercaptan-type reagents, includ¬ 
ing mercaptobenzthiazole, are promising collectors for some oxidized 
copper minerals. 

B. ELECTROSTATIC AND MAGNETIC CONCENTRATION 

(8) Electrostatic Concentration 
Worker: S. B. Hudson. 

Research on electrostatic concentration was continued by C.S.I.R.O. 
officers attached to the department. Further useful data were obtained in 
connection with the separation of beach sand minerals. Promising results 
were obtained in separating pyrochlore from associated minerals, but not 
in the separation of weed seeds from lucerne seeds. 

Investigating the effect of particle size, it was found that sudden tem¬ 
perature changes of as little as 2°F. had noticeable effects on the behaviour 
of the stream of mineral leaving the separator. 

(9) Magnetic Concentration 
Worker: S. B. Hudson. 

Preliminary work has indicated the possibility of removing chromite 
from ilmenite by magnetic concentration after heat treatment. Suitability 
of the low chromel ilmenite product as a raw material for titanium white 
manufacture has yet to be determined. 

C. CYANIDATION 

(10) Cyanidation of Sulphide Concentrates Containing Gold 
Workers: K. S. Blaskett and J. T. Woodcock- 

Research on some of the problems associated with cyanidation of gold 
ores has been continued by C.S.I.R.O. officers attached to the depart¬ 
ment. One concentrate was found to be refractory to cyanidation and 
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also to cyanidation after roasting. Refractoryness after roasting was 
shown to be due to the presence of a small amount of lead mineral. The 
effect of the lead was removed by brine leaching after roasting and before 
cyanidation. 

(11) Determination of Oxygen in Plant Solutions 
Worker : J. T. Woodcock. 

An attempt is being made to develop a polarographic method for the 
determination of dissolved oxygen in cyanide plant solutions. Various 
solid metal electrodes have proved unsatisfactory, and the use of a 
dropping mercury electrode will now be investigated. 

PUBLISHED WORK 

Author Title Reference 

1. K. S. Blaskett, B.E. Research Benefits Treat- Chem. Engng Min. Rev., 

(Adel.) ment of Complex Ores— 43: 447-451 (1951) 

III: Sulphide Copper 

Ores and their Poor Re¬ 
lations—the Carbonates 

2. K. S. Blaskett Pyrite Production at Chem. Engng Min. Rev. 

Norseman, Western Aus- 44: 11-15 (i951) 
tralia 

3. K. S. Blaskett Ore Treatment at West- Chem. Engng Min. Rev., 

ern Australian Gold 44: 43-53 (1951) 

Mines—I: Metallurgical 
History 

4. K. S. Blaskett Ore Treatment at West- Chem. Engng Min. Rev., 

ern Australian Gold 44: 91-98 (1951) 

Mines—II: Cyanidation 
Practice at Hannan’s 
North, Sons of Gwalia 
and New Coolgardie 

5. K. S. Blaskett Ore Treatment at West- Chem. Engng Min. Rev., 

ern Australian Gold 44: 126-135 (1952) 

Mines—III: Cyanidation 
Practice at Central 
Norseman and Big Bell 

6. In addition, twenty-seven reports of investigations conducted by officers of the 
joint University-C.S.I.R.O. Ore Dressing Laboratory were issued as follows:— 


Investigation No. Title Date of Issue 

358 Concentration of tin ore from the Stannum King and Ray 

mines, Maranboy, N.T. 14/3/51 

364 Examination of sample of soil from Dartmoor district .. .! . . 20/3/51 

377 Electrostatic separation of sand from brown coal from Yallourn, 

Viet. .. 13/4/51 

379 Flotation and electrostatic separation of beach sands from South 

Woodburn, N.S.W. 6/6/51 

381 Cyanidation of tailings from the mill at Mt. Todd, N.T. 15/4/51 

382 Cyanidation of concentrates from Wattle Gully Gold Mines, N.L. 23/4/51 

386 Recovery of tin from dump samples from near Ardlethan, N.S.W 7/6/51 

387 Concentration of tin ore from the Belmont Tin mine, Torrington 

district, N.S.W. 14/6/51 

393 Concentration of tin ore from Mt. Masson, N.T. 15/6/51 
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398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

412 

413 

414 

415 


The occurrence of lead in blast furnace slag at Broken Hill Asso¬ 
rted Smelters, Port Pine, S.A., and its recovery by flotation 

Examination of a heavy mineral concentrate obtained from shell 
grit at Queenscliff, Viet. 

Beneficiation of low-grade gypsum from west of Middieback, S.A. 
Electrostatic concentration of pyrochlore from Tororo, Uganda, 
British East Africa... 

Recovery of tin from battery tailings at Mt Wells, N.T. 

Recovery of tungsten from a tailing dump at Torrington, N.S.W. 

Treatment of cobalt-nickel ore from Bogota, Canala, New 
Caledonia .. .. .. 

Concentration of gold ore from the Mother Lode Mine,’ Raven’s- 
wood, Queensland... 

Concentration of a tin ore containing sulphides from the Ivy 
mine, Emuford, Queensland. 

Concentration of copper-lead-zinc ore from No. 9 mine, Drake’, 
N.S.W. 

Recovery of lead from slag from North Broken Hill Ltd. !. .. ! 
Examination of micaceous fillers for plastics from Beetle-Elliott 

Ltd.' 

Recovery of bismuth from ores from Tennant Creek, N.T.' .. ’. 
Redressing of low-grade tin concentrate resulting from dump 
retreatment at Ardlethan, N.S.W. 

Concentration of tungsten ore from Pioneer Scheelite N.L., 
Hatches Creek, N.T. 

Treatment of battery tailings from Gully Sands Mining Co., 
Hurstbridge, Viet... 

Recovery of tin from the Carpathia dump, Ardlethan, N.S.W. 
Jig concentration of antimony ore from Point Lookout, near 
Armidale, N.S.W. 


10/7/51 

2/8/51 

22/8/51 

30/8/51 

26/9/51 

26/9/51 

23/10/51 

26/10/51 

7/11/51 

30/11/51 

3/12/51 

21/12/51 

25/1/52 

22/1/52 

14/2/52 

18/2/52 

29/2/52 

27/2/52 


THESIS PASSED FOR HIGHER DEGREE 

MASTER OF SCIENCE 

1. Hudson, S. B. Electrostatic Separation, with Special Reference 

to the Static Inclined Carrier Electrode Type of 
Electrostatic Separator. 
















OBSTETRICS AND GYNAECOLOGY 

Head of Department: Professor S. Lance Townsend 

(!) Problems Affecting Pelvic Tuberculosis in the Female 
Worker: Professor S. Lance Townsend. 

It is desired to ascertain the place of surgery in the treatment of pelvic 
tuberculosis and the incidence of tubercular endometritis in cases of pelvic 
and abdominal tuberculosis. 
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PATHOLOGY 


Head of the Department-. Professor E. S. J. King 

(1) Sarcoidosis 
Worker: A. W. Pound. 

This investigation has been continued and extended. Studies of the 
disease in various parts of the body have been made and these will have 
to be continued further, but those relating to sarcoidosis of the lung 
have been connected together and are forming the basis of a paper to be 
published shortly. 

i 

(2) Tuberculosis 
Worker: A. W. Pound. 

The study of the results of analysis of components of the organism 
of tuberculosis have been continued. A paper has been published and 
a further paper is in the course of preparation. 


(3) Surgical Pathology of Ear, Nose and Throat 
Worker: T. G. Swinburne. 

The general investigation has been carried further and a paper has 
been published. General material has been collected and forms a large 
body of work which will, be published together in due course. 


(4) Sudden Death in Babies 
Worker: K. M. Bowden. 

The investigation into sudden deaths in infancy was continued, with 
special reference to asphyxia and over-laying. A paper on this subject 
has been published. 


(5) Cytology, Auto-radiography, etc. 

Worker: J. A. Forbes. 

(a) Investigations of various tissues using the freeze-drying technique 
has been continued further. 


(b) Studies of the changes in the vessels and in the heart in cases 
of coronary occlusion have been made and a statistical survey has 
been undertaken of a large series. Papers are in the course of 


(c) 

(d) 


preparation. 

During the year the results of the investigations with radio-active 
iodine and thyroid gland have appeared in a paper. 

The study of post-mortem temperature changes has been con¬ 
tinued. 
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(6) Investigations into the Aetiology of Glomerulonephritis 

Worker: Dora Bialestock- 

This work has been continued and is providing even more interesting 
and useful results than were obtained last year. A general statement of 
the earlier results is given in a paper. 

(7) Investigations in Morbid Anatomy 

Various studies have been made during the year embracing such subjects 
as squamous epithelium in serosal linings, the component tissues of bone 
sarcoma, certain special tumours of bone, and tumours of the salivary 
glands. The result of some of these are indicated in the papers which 
have appeared and are listed below. 

It is noted that Dr. G. S. Christie is at present working in the Depart¬ 
ment of Pathology, University College Hospital, London, under the 
direction of Professor G. R. Cameron. 


Author 

1. J. A. Forbes, M.B., 

B.S. 


2. W. E. King, M.D., 

B.S., M.R.C.P., 

M.R.A.C.P. 

3. Professor E. S. J. 

King, D.Sc., M.D., 
M.S., F.R.A.C.P., 

F.R.C.S., F.R.A.C.S. 

4. G. S. Christie, M.D., 
B.S. 

5. T. G. Swinburne, 
M.B., B.S., D.L.O., 
R.C.P. and S. Lond., 
F.R.C.S., F.R.A.C.S. 

6. Professor P. Mac- 
Callum, M.C., M.D., 
M.A. (N.Z.), M.Sc. 
(N.Z. and Melb.), 
M.B., Ch.B., D.P.H., 
M.R.C.P. (Edin.), 
F.R.A.C.P., F.R.S.E. 

7. Professor P. MacCal- 
lum 

8. K. M. Bowden, M.B., 
M.S., and E. L. 
French, M.Sc.(Adel.) 

9. J. A. Forbes, M.B., 
B.S. 

10. Professor E. S. J. 
King 

E2 


PUBLISHED WORK 

Title 

A Case of Tetanus 
Treated with “Myanesin” 
and “Pentothal” 

Pathological Aspects of 
Diabetes 

Squamous Epithelium in 
Encysted Hydrocele of 
the Cord 

Diaphragmatic Deform¬ 
ation of the Liver 

The Surgical Pathology 
of Non-Specific Infec¬ 
tions of the Nose and 
Accessory Nasal Sinuses 

Medicine and the Modern 
World 


Sudden Death 

Unexpected Death in In¬ 
fants and Young Chil¬ 
dren : Second Series 

Radio-Autography as a 
Means of Investigation 

The Story of the Mel¬ 
bourne School of Path¬ 
ology 


Reference 

Roy. Melb. Hosp. Clin. 
Reps., 21: 47-52 (1950) 

Med. J. Aust., i: 113-114 
(1951) 

Aust. N.Z. J. Surg., 20: 
265-271 (1951) 


Aust. N.Z. J. Surg., 20: 
289-303 (1951) 

Med. J. Aust., i: 711-725 
(1951) 


N.Z. Med. J., 50: 199- 
211 (1951) 


N.Z. Med. J., 50: 222- 
226 (1951) 

Med. J. Aust., i: 925-933 
(1951) 

Proc. Roy. A'asian Coll. 
Phys., 6: 116-122 (1951) 

Med. J. Aust., ii: 101-107 
(1951) 
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Author 

11. Professor E. S. J. 

King 

12. Professor E. S. J. 

King 

13. I. C. Heinz, M.B., 

M.S., F.R.A.C.S. 

14. Professor E. S. J. 

King 

15. W. Mcl. Rose, M.D., 

B.S., M.R.C.P., 

M.R.A.C.P. (with 
Vera I. Kreiger, 
D.Sc.) 

16. Dora Bialestock, 
M.B., B.S. 


PATHOLOGY 

Title 

Bone Marrow as a Com¬ 
ponent of Bone Sarcoma 

Malignant Giant Cell 
Tumour of Bone 

The Adenolymphomata 

Mucous Cysts of the 
Fingers 

Observations on Ethyli- 
dene and Dicoumarin as 
an Anti-coagulant, with 
Special Reference to Puer¬ 
peral Patients 

Investigations into Glo- 
merulo-Nephritis 


Reference 

Aust. N.Z. J. Surg., 21: 

61-66 (1951) 

Aust. N.Z. /. Surg., 21: 
67-71 (1951) 

Aust. N.Z. J. Surg., 21: 
47-51 (1951) 

Aust. N.Z. J. Surg., 21: 
121-129 (1951) 

Med. J. Aust., ii: 813-817 
(1951) 


Med. J. Aust., ii: 842-845 
(1951) 



PHILOSOPHY 

Head of Department: Professor A. Boyce Gibson 

A. AESTHETICS 

(1) Plato's Theory of Art and Beauty 
Worker: Professor A . Boyce Gibson. 

An attempt to correlate and to weigh up the apparently divergent ten¬ 
dencies in Plato’s thought on the subject. Completed in December in 
book form and submitted for publication. 

B. LOGIC AND METHODOLOGY 

(2) Fundamentals of Logic 

Worker: Associate Professor D. A. T. Gasking. 

An original restatement of the main problems at a high level. In 
progress. 

(3) Introduction to Logic 

Worker: Associate Professor D. A . T. Gasking. 

Arises out of lectures in Philosophy I and the need for an elementary 
work from an up-to-date standpoint. Draft complete. 

(4) A Study of Causation 
Worker: A. C. Jackson. 

It seems that to say that x causes y is, for the operational purposes 
of science, to say (roughly) that x and y are regularly conjoined. And 
it seems that causing means more than that; but what more is hard to 
say. An attempt is made to solve this opposition. Complete; and has 
been submitted for degree of D.Phil. at University of Cambridge. 

U) "Rationality" and "Reasonableness" as Applied to Human 
Actions 

Worker: P. Herbst. 

A contraction and concentration of the subject listed in the 1950 
Research Report. To be submitted for Ph.D. shortly. 

(6) Determination of the Logical Status of So-called "Emotive" 
Theories in Philosophy 

Worker: L. B. Grant. 

Progressing towards presentation for Ph.D. 

(7) Language and Calculi 
Worker: D. G. Londey . 
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The writer champions the "formalist” or "conventional” view of the 
function of calculi and of logic generally. M.A. thesis; degree awarded 
February, 1952. 


C. ETHICS 

(8) Basic Duties and Absolute Duties 
Worker: H. J. McCloskey. 

Starting from the works of Sir W. D. Ross, the writer distinguishes 
between duties which ought in general to be performed and those which 
ought to be performed here and now; and brings the distinction to bear 
on the main theories and problems of ethics. Ph.D. thesis, complete and 
about to be submitted. 

(9) The Relation of Ethics to Psychology 

Worker: Mary A. McCloskey. 

§ 

The writer inquiries how propositions about good are connected with 
propositions about human nature. Ph,D. thesis, expected to be complete 
in June, 1952. 

(10) Types and Ultimate Limits of Ethical Arguments 
Worker: E. A. Huck. 

Temporarily shelved February 1952, as the writer has accepted full¬ 
time employment elsewhere. 

D. POLITICAL PHILOSOPHY 

(11) The Relevance to Modern Political Thinking of the Notion of 
Social Contract 

Worker: M. E. Teichmann. 

The writer believes that in a modified form the interpretation of 
society by the concept of contract is still more fruitful than its interpre¬ 
tation through the concepts of sovereignty, the general will, or the good 
life. M.A. thesis, to be presented shortly. 

E. HISTORY OF PHILOSOPHY 

(12) A Reinterpretation of Plato's "Virtue is Knowledge" 

Worker: S. S. Orr. 

The writer sets out to show that "knowledge” in this context is intended 
by Plato to cover a far wider field than is commonly supposed (in par 
ticular it bears a close relation to love); and that in this more inc usive 

sense Plato’s contention holds good. Work in progress. 



PHILOSOPHY 


129 


(13) Collingwood's Theory of Presuppositions, and its Relation 
to His Views About the Relation of History to Philosophy 
and about the Relation of Theory to Practice 

Worker : D. G. Bell. 

A study in the handling of these problems by one of the outstanding 
philosophers of the last generation. M.A. thesis, degree awarded August, 

1951. 

F. METAPHYSICS 

(14) Existence and the Ontological Argument 
Worker : A. H. Donagan. 

A close analysis of so-called "existential propositions”, developed in 
detail and then applied to the "ontological proof of the existence of 
God”. M.A. thesis; degree awarded August, 1951. The writer is lecturer 
at Canberra University College. 

(15) Experience and Reality: A Study of Some Problems in the 
Writings of F. H. Bradley 

Worker: I. Judith Betheras . 

An examination of Bradley’s connected doctrines of immediate experi¬ 
ence, judgment and reality. M.A. thesis; degree awarded February, 1952. 


G. THEORY OF SCIENCE 

(16) A Priori and Empirical Elements in Contemporary Science 
Worker: F. J. Clendinnen. 

Introduced by a distinction between scientific concepts and scientific 
laws, and showing with historical illustration how concepts develop and 
how law's develop. M.A. thesis, approaching completion. 


H. PHILOSOPHICAL PSYCHOLOGY 

(17) Some Problems in the Theory of Volition and Action 
Worker: B. J. P. O’ Shaughnessy. 

he writer analyses the traditional notion of will, and proceeds to 

iscuss tlie bearing of his analysis on the nature of action. Thesis for 
degree of M.A., about to be submitted. 


Author 

1. Professor A. Boyce 
Gibson, B.A. (Melb.), 

M;A. J^Oxon.), D.Litt. 
(Cantab.) 


PUBLISHED WORK 

Title 

Nature and Convention 
in the Democratic State. 


Reference 

A'asian J. Phil., 29: 1-20 
(1951) 
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Author 

2. Professor A. Boyce 
Gibson 

3. D. A. T. Gasking, 

B. A. (Liverpool), 
M.A. (Cantab.) and A. 

C. Jackson, M.A. 

4. K. E. M. Baier, M.A. 

5. K. E. M. Baier 

6. K. E. M. Baier and S. 
E. Toulmin 


PHILOSOPHY 

Title 

The French Spirit in 
Philosophy 

Ludwig Wittgenstein 

Decisions and Descrip¬ 
tions 

Doing My Duty 
On Describing 


Reference 

“Light Out of France” 
pp. 149-159, Sydney, 
Angus and Robertson, 

1951 (210 pp.) 

A’asian J. Phil., 29: 73 - 
80 (1951) 


Mind, 60: 181-204 (1951) 

Philosophy, 26: 253-260 
(1951) 

Mind, 61: 13-38 (1952) 


THESES PASSED FOR HIGHER DEGREES 


1. Donagan, A. H. 

2. Bell, D. G. 

3. Londey, D. G. 

4. Betheras, I. Judith 


MASTER OF ARTS 

Existence and the Ontological Argument. 

Collingwood’s Theory of Presuppositions, and its 
Relation to His Views About the Relation of 
History to Philosophy and About the Relation 
of Theory to Practice. 

Language and Calculi. 

Experience and Reality: A Study of Some Prob¬ 
lems in the Writings of F. H. Bradley. 



PHYSICS 

Head of Department: Professor L. H. Martin 

A. NUCLEAR PHYSICS 

( 1 ) Investigation of Li 7 (d,a) Reaction 

Workers: Professor L. H . Martin, Dr. ]. C. Bower, Dr. D. N. F. 
Dunbar. 

An expansion chamber technique has been developed to study the 
various modes of the Li 7 (d, a ) reaction. In order to carry out prelim¬ 
inary work the 750 Kv electrostatic generator was completed and tested. 
It can now provide well focussed beams of resolved protons or deuterons 
in excess of 50 /*A at energies up to 750 Kev. With this generator the 
deuteron beam has been introduced successfully through a very thin mica 
window into the expansion chamber. This arrangement permits the 
observation of all product particle tracks proceeding from a known point 
source in the centre of the chamber. 

These preliminary experiments made clear the desirability of having 
available a deuteron energy of 850 Kev. For this purpose the 1 Mv 
accelerator will be used. It has been necessary to replace the insulating 
supports of this generator owing to their deterioration. The opportunity 
has been taken to redesign the accelerating tube and to increase the 
intensity of the ion beam. 

(2) Angular Distribution of Alpha Particles from the Li 7 (p.a) He 4 
Reaction 

Worker: F. Hirst . 

The investigation of the angular distribution of the alpha particles 
from this reaction has been extended to proton energies below 300 Kev, 
using the 750 Kv generator to produce energies as low as 100 Kev and a 
condenser-rectifier unit at 60 Kev. Photographic plates have been used, 
as in the earlier work, to record the alpha particles. 

The angular distribution may be expressed in the form: 

Y (6) = Y(90°) [1 + A(E) cos 2 6] 

where A(E) is a function of the proton energy. The results of the 

present experiment have confirmed the theoretical prediction that A(E) 
should fall to negative values at low proton energies. 

Gl Ke e : e E™r°ed°S,c°,l S’lJ 0 * 0 ' A " 9U ' ar ° f ,he 480 

Workers-. R. G. Uebergang and N. W. Tanner. 

The angular distribution of the 480 Kev gamma rays from the reaction 
(d,p) Li 7 Li , with respect to the incident deuterons, provides infor- 
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mation on the total angular momentum of Li 7 . The apparatus which has 
been constructed for this experiment consists of a scintillation counter 
gamma ray detector (using a Nal.Tl crystal) which may be rotated 
about the target in a horizontal plane. The resolution of this detector 
has been tested using a Co G0 source. The 750 Kv electrostatic generator 
is being used in this investigation. 

(4) Gamma-Ray Spectroscopy with Scintillation Counters 

Worker: J. G. Campbell. 

Scintillation counters, consisting of thallium-activated sodium iodide 
crystals, in conjunction with E.M.I. type 5311 photomultiplier tubes, 
have been investigated for use in a low resolution high efficiency spectro¬ 
meter for gamma rays of between 1 and 20 Mev energy. The spectro¬ 
meter will now be used to study the energy components of the complex 
radiations from the Li 7 (p,y) Be 8 reaction using protons produced by the 
750 Kv generator. 

(5) Energy Release of the Nuclear Reaction Be 9 (d,n)B 10 

Workers: A. J. Dyer and ]. R. Bird. 

Four main groups of neutrons are known to be emitted from the 
reaction Be 9 (d,n) B 10 , leading to energy levels in the final nucleus B 10 at 
0.71, 2.14 and 3.58 Mev, respectively. The gamma radiation from an 
excited B 10 nucleus suggests, however, that other levels might be present. 
In order to investigate this possibility and to improve the resolution of 
existing levels, nuclear emulsion plates were exposed at angles of 0 , 30 , 
60°, 90°, 120° and 150° to the beam from the 750 Kv electrostatic 
generator. The beam impinges on a thick beryllium target. A prelim¬ 
inary investigation on the plates exposed at 0 and 90 has been com- 

In addition to the four main neutron groups, at least three minor 
groups have been resolved, suggesting that the 2.14 Mev level is a 
doublet with energy values 2.24 and 1.93 Mev, and indicating further 
levels at 2.81 and 1.60 Mev. 

(6) The Operational Characteristics and Development of the 14 
Mev Synchrotron 

Workers: E. G. Muirhead, B. M. Spicer and D. F. Hebbard. 

Considerable time has been given to the systematic study of the 
characteristics of the synchrotron, and in particular to the requirements 
to be satisfied by the magnetic field. It is now felt that the data and 
experience obtained will enable the accelerator to be operated more 
efficiently and for longer periods with fewer intervening periods of break¬ 
down. 
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During this period detailed calculations have been undertaken for the 
modifications required by the magnet pole structures for the extension 
of the ultimate energy of the accelerated electrons to 20 Mev. The 
required modifications are expected to be undertaken during 1952-3. 

(7) The Application of the X-Ray Output to Nuclear Physics 
Problems 

Workers : E . G. Muirhead, B . M. Spicer and D. F . Hebbard. 

Theoretical examination of the measurement of the absolute intensity 
of the X-ray flux! 1 by ionization chambers has been completed by one of us 
(B.M.S.). The results of this analysis are being applied to the con¬ 
struction of suitably designed ionization chambers to detect the X-ray 
flux (i) in a single pulse received from the machine, when the latter is 
run intermittently in conjunction with a cloud chamber, and (ii) in the 
case of quasi-continuous operation at 50 pulses per second in applications 
involving the irradiation, of suitably treated nuclear plates. 

The experimental work on the photodisintegration of the deuteron 
was interrupted in order to undertake the experimental work mentioned 
above, and also during the period of removal of the synchrotron to a 
basement laboratory. The accumulation of experimental data will be 
continued during 1952. 

(8) Proton Range-Energy for Nuclear Emulsions 
Worker : A. J. Dyer . 

The range-energy relation for protons in Ilford C2 emulsion has been 
determined over the range of proton energy 1.73 to 5.26 Mev. In addi¬ 
tion to the work discussed in Research Report 1950, the absorption of 
water by the emulsion and its removal under vacuum has been investi¬ 
gated, and a semi-theoretical calculation of the effect of the absorbed 
water on the range-energy relation has been made. The results of this 
experiment are in good agreement with those of other workers published 
recently. 

(9) Single Scattering of Positrons and Electrons 

Workers: J . A . McDonell and E. M. Gunner sen. 

The investigation of the single scattering behaviour of electrons 
and positrons has been continued, and is now nearing completion. The 
detection of the scattered particles is achieved, using a coincidence system 
in place of the beaded counter which was tried earlier. Slight modifica¬ 
tions have been made to the scattering chamber, which made a recali¬ 
bration of the /3-spectrometer necessary. The actual scattering measure¬ 
ments have been made, and reasonable agreement with theory obtained. 
However, a stronger source of positrons is required to improve the 
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statistical accuracy of the results. This is on order from the United 

States, and the project should be completed within a few weeks of its 
arrival. 

(10) Cosmic Ray Research Using Nuclear Emulsions 

Workers: Dr. V. D. Hopper, Dr. S. Biswas, Dr. J. F. Darby, Jean E. 

Laby, Dr. R. W. Parsons, A. R. W. Wilson. 

The investigation of cosmic rays, using the nuclear emulsion technique, 
has been continued and the team engaged on this project has increased 
in numbers during the year. In addition to the list of members above, 
considerable help has been received from the Commonwealth Meteoro¬ 
logical Service and the Department of Supply. 

During the year the aim has been to increase the altitude reached by 
the balloons available and to obtain a higher percentage recovery of plates. 
From the last twenty flights only two have not been recovered, and five 
flights, using 700 gram balloons, reached heights greater than 90,000 feet. 
It has been observed that? an easterly wind occurred above 80,000 feet on 
all flights made during the last six months. The time of exposure has been 
increased and some plates have been flown on four successive flights, 
giving a total flight time of over eight hours. 

During the year a paper was published on a high energy event, which 
was interpreted as a proton of energy of 10 12 electron volt colliding with 
a hydrogen nucleus and producing a shower of charged and uncharged 
mesons. Further work has been done on the showers produced in heavier 
elements, and it appears from this work that there is a limit to the number 
of mesons produced in % single nucleon-nucleon collision. 

Further work on this particular study is being carried out, and it is 
hoped that altitudes above 100,000 feet will give further information on 
the heavy components of cosmic radiation and their interaction with 
matter. 


(11) Mass Spectrometer 
Worker: J. R. Bird. 


The mass spectrometer has been developed further to produce micro¬ 
gram quantities of the isotopes of metals which evaporate under vacuum 
at temperatures below 500 C. 

The defocussing effects of carbon and metal oxides have been elim¬ 
inated so that the instrument operates with full resolution, even at 


relatively high ion currents. 

Pure targets of the three isotopes of magnesium have been prepared for 
use in disintegration experiments with the Van de Graaff generator. Pre¬ 
liminary work has been done to make possible the preparation of targets 

of the separated isotopes of gases. 
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(12) Ten Channel Pulse Height Analyser 

Worker : R. G. Uebergang. 

A ten channel pulse height analyser has been constructed in accordance 
with current electronic design techniques to analyse the energy distribu¬ 
tion of radiation detected by scintillation counters or proportional counters. 
Two volt, five volt and ten volt channel widths may be selected to 
examine pulses in the range 5-150 volts, providing a resolution consider¬ 
ably greater than that obtainable from the detector. 

(13) A Hydrogen Mass Spectrometer Leak Detector 

Worker: N. W. Tanner. 

A leak detector of the 180 mass-spectrometer type has been con¬ 
structed. It is of the simplest possible form, having a filament ion 
source, permanent magnet and is evacuated by the pumps of the vacuum 
system under test. The instrument is pre-focussed for HU -1 " ions, which 
are detected by an electrometer tube and d.c. amplifier. Leaks of greater 
than 0.05/^.l./sec. can be detected; this limit is imposed by the hydrogen 
background always found with apparatus constructed with metal. 

B. COSMIC RAYS 

(14) Momentum and Ionization Measurements on Cosmic Ray 
Mesons 

Workers: Dr. H. D. Rathgeber, J. K. Parry, J . R. Rouse. 

The experiment, designed to study the variation of specific ionization 
with momentum of cosmic ray mesons, has been continued over the past 
twelve months, using the cosmic ray spectrometer. With the experience 
gained from the preliminary measurements described in last year’s report, 
the proportional counter equipment has been modified, enabling more 
precise ionization measurements to be obtained. 

Subsequent results taken on 4,000 meson tracks in the momentum 
range 2.4 x 10 s ev/c to 1.5 x 10 8 ev/c have shown very satisfactory 
agreement with the current theoretical relations. 

In addition to the project described above, further measurements have 
been obtained on the momentum distribution and + /- ratio of mesons at 
various zenith angles. 

(15) Determination of the Energy Loss of Cosmic Ray Particles 

Worker: Dr. H. D. Rathgeber. 

The relative number of particles above a given momentum is given by 
the integral momentum spectrum obtained with the cosmic ray spectro¬ 
meter in 1950. The number of particles which penetrate a given depth 
is determined in absorption experiments. The range of cosmic ray 
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particles is found by comparison of the absorption curve and the integral 
momentum spectrum. A satisfactory agreement between experiment and 
theory is found up to 10 10 ev/c. 

(16) Absorption of Cosmic Rays in Water 

Worker: A. J. Dyer. 

An examination of the hard component of cosmic rays has been carried 
out at Melton Reservoir by measuring their absorption in water, using a 
threefold Geiger counter telescope with a 10 cm. thickness of lead inter¬ 
posed to remove the soft component. A fourth counter tray measured 
the fraction of the threefold coincidences which were incapable of tra¬ 
versing a further 10 cm. of lead. 

The integral and differential range spectra so measured are in good 
agreement with similar absorption experiments performed elsewhere. A 
discrepancy is found, however, when the results are compared with the 
momentum spectrum as measured directly in this laboratory by the 
cosmic ray spectrometer, using the energy-loss function presumed to hold 
for mesons in water. It is proposed to investigate this discrepancy 
further. 

(17) The Relation Between the Residual Range of Penetrating 
Particles in Extensive Air Showers and their Time Lag with 
Respect to the Electrons, and Electron Mobilities in Geiger 
Counters 

Workers: V. C. Officer and G. F. Mauldon. 

In order to improve the work that was described briefly in last year’s 
report and later published, it was necessary to develop Geiger counters 
with very much shorter reaction times than those used earlier. The 
reaction times have been reduced by a factor of 5, the maximum relative 
reaction times for the new counters being 4 x 10 -8 sec. These counters, 
which are only 4.6 mm. in diameter, are now being produced in multiple 

units having 10 counters in one envelope. 

Arising out of this development there are a number of problems on, for 
example, electron mobilities in Geiger counter geometry and gas mixtures, 
the shape of the relative reaction time distributions, the importance of 
photo electric gas amplification time lags rather than electron drift times in 
counters of small diameter, and related topics, which the present apparatus 

can be applied to as the opportunity arises. 

To investigate the residual range of the penetrating particles 
showers a 50 channel "hodoscope” was designed and constructed. is 
is an equipment which reveals cosmic ray tracks by means of a series o 
lighted neon lamps, one lamp corresponding to each of the 50 counters 
which can be arranged in any desired array. The equipment is designed 
to be applicable to many different cosmic ray problems. A means of 
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presenting the tracks in three dimensions, using counters with divided 
wires and only four additional valves, has been devised, and preliminary 
development has been completed. 

The hodoscope is at present running in conjunction with the high speed 
timing equipment in a pilot experiment on the penetrating particles in 
air showers. The first experiment should provide a check on the latest 
shower theories. 

(18) Transition Effects in Cosmic Ray Showers 

Worker: R. J. Norman. 

The equipment has been previously reported, and consists briefly of a 
number of proportional counters working in coincidence. When two 
counters discharge within the resolving time of the apparatus (less than 
10~ G second), the ensuing pulses are amplified and photographed as a 
transient on a cathode ray tube screen. 

Cosmic ray shower transition effects are to be studied at various lead 
thicknesses, and in particular from 0-5 mm in an effort to simulate 
experimental conditions of previous workers using thick walled ionization 
chambers. Evidence will also be sought concerning the validity of narrow 
showers, since the burst component due to nuclear disintegrations will be 
greatly reduced due to the use of thin wall counters. 

Under the favourable conditions of long and uninterrupted recording, 
the results will also be analysed for periodic effects, such as diurnal 
variations in large spread high density showers. 

(1 9) Permanent Geiger Counters 

Worker: Dr. H. D. Rathgeber. 

Fast Geiger counters, with the usual organic quenching gases, have a 
useful life limited to some 100 million counts. In research which requires 
many counts and extends over long periods, the necessity of replacing 
counters leads to some uncertainty in the results. Geiger counters with 
a very long life, using bromine as quenching gas, have been developed. 
On investigation of the discharge characteristics of such counters it has 
been found that the discharge builds up more slowly than in organic 
quenching gases. This imposes certain limitations on the use of these 
halogen quenched Geiger counters. 

C. THEORETICAL PHYSICS 

(20) Atomic Stopping Powers for Fast Elementary Particles 

Worker: E. R. Hill. 

Work was commenced in 1951 to improve the approximate quantum 
mechanical methods of calculating stopping powers. Although the 
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existing theory due to Bethe has substantially the correct form, approxi¬ 
mations used make it impossible to determine precisely, by theoretical 
means, a parameter in his final expression. It is the aim of the present 
work to remove this defect. 

So far two distinct systems of approximation have been considered. 
The first involved the use of plane waves to represent electrons ejected 
in ionizing collisions, whilst the second used Coulomb wave functions 
for this purpose. However, both methods were found to be unsatisfac¬ 
tory; the former because it involved the calculation of too many matrix 
elements, and the latter necessitated the use of numerical methods too 
early in multiple integrations. 

At present it appears that the main hope lies in replacing the hydrogen¬ 
like bound state wave functions in Bethe’s theory by suitable analytic 
representations of Hartree wave functions for the various atoms. 

(21) Radiation Straggling of Electrons 

Worker: K. C. Hines. 

A project begun in 1950 was completed early this year. This con¬ 
cerned the straggling in range of electrons due to energy loss by radiation 
processes. The results showed that this straggling had to be taken into 
account in interpreting experiments concerned with electron absorption 
(e.g. energy distribution of meson decay electrons). 

(22) Straggling Due to Scattering 

Worker: K. C. Hines. 

To complete the subject of electron straggling, the straggling caused 
by scattering had to be considered. An equation was derived from which 
it was hoped that the desired result could be obtained, but as this proved 
insoluble an alternative method was developed. This involved a consid¬ 
eration of the distribution in path length in the scatterer of the particles 
concerned. The application to electrons turned out to be rather com¬ 
plicated, and as a start the method was applied to the case of protons 
for which the effect is much smaller. Numerical values can be obtained 
from the results, giving the straggling of protons due to this cause, and 
these are to be compared with the results of experiments being carried 

out in this laboratory. 

(23) The Scattering of Fast Electrons and Positrons by Gold 

Worker: E. M. Gunnersen. 

The experimental measurement of the angular distribution of the 
single elastic scattering of about 1 Mev electrons and positrons by 
gold—which is being performed in this laboratory—not only provides a 
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direct check on Dirac’s theory, but also produces much needed informa¬ 
tion on the behaviour of the positron. 

To calculate the theoretically expected angular distribution, one must 
use an accurate screened atomic field. The results of previous electron 
scattering calculations of this type are not consistent, and, moreover, no 
such positron calculation has so far been attempted. Hence, a precise 
theoretical calculation of the expected angular distribution of 1 Mev 
positrons and electrons, scattered by the Hartree atomic field of gold, 
involving a considerable amount of tedious numerical work, was under¬ 
taken and completed. 

The results indicate that there is no deviation of the angular distribu¬ 
tion from that of particles scattered by a Coulomb field (non-screened) 
in the case of positrons, but that there is a slight increase in the electron 
scattered intensity due to screening in the region of 90°. The absence 
of any '"diffraction” maxima and minima has finally cleared up the con¬ 
troversy concerning their appearance in previous electron calculations. 

These results, which are exactly as one would expect from simple 
intuitive considerations, are at present in the course of publication. 

(24) The Single and Multiple Scattering and Polarization of Fast 
Electrons by Heavy Elements 

Worker: Dr . C. B. O. Mohr . 

During the progress of E. M. Gunnersen’s calculations (see previous 
report), analytic methods were developed which made it possible to 
extend the work to other energies more quickly. The result that screen¬ 
ing of the Coulomb field of gold is relatively unimportant, has been 
extended down to an electron energy of 120 Kev, though its effect is 
greater for the polarization than for the single scattering. 

The calculated results for the multiple scattering of 1 Mev electrons 

by gold were in much better agreement with the theory of Moliere than 
that of Williams. 

At this stage, with the assistance of L. J. Tassie, the single scattering 
and polarization are to be investigated more accurately than hitherto 
at still lower energies, to see where screening becomes important and dif¬ 
fraction effects appear. The multiple scattering will be studied at still 
higher energies, where the results are of interest to experimental workers 
investigating the angular distribution of betatron radiation. The results 
of some observers favour the Moliere theory, others the Williams theory; 
the present calculations should give results more accurate than either! 
Some attention will be paid to the effect of altering the atomic number. 
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(25) Pair Production in Heavy Elements 
Worker: P. E. Wynter. 

The Born approximation method cannot be applied with certainty to 
the production of electron pairs by gamma radiation in heavy elements. 
To check the accuracy of the Born approximation and of earlier exact 
calculations, the cross-section for pair production in lead was calculated, 
using exact matrix elements. The gamma ray energies chosen were 1.3 
Mev and 2.6 Mev. The calculations are incomplete. A study was also 
made of the theory of radiative corrections to electrodynamic processes 
such as pair production. 

D. HEAT 

(26) The Thermal Conductivity of the Rare Gases 
Workers: Dr. W. G. Kannuluik and E. H. Carman. 


The thermal conductivity of the five rare gases has been determined 
in absolute measure by a "hot wire” method at selected standard or sub¬ 
standard temperatures in the range —183°C. to 306°C. The experi¬ 
mental values of the thermal conductivity are in good agreement with the 
values calculated according to a recent extension of the kinetic theory. 

k 

The quantity * == — is shown to be independent of the temperature 

as required by Chapman’s theory, but the value of c increases slowly 
with the molecular weight from a value of 2.43 for helium to 2.58 for 
xenon. The 1 above project has been completed and publication of results 
is pending. 
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THESES PASSED FOR HIGHER DEGREES 


DOCTOR OF PHILOSOPHY 

1. Dunbar, D. N. F. Angular Distribution Measurements on the Disin¬ 

tegration of Light Nuclei. 


This thesis reports a scries of investigations on the nuclear reactions 
Li 7 (p,«)He<. Li 6 (d,a) He 1 , Li6(d,p)Li 7 , D2(d,p)H3 and D2(d,n)HeS, undertaken 
with a view to determining the angular momenta of some excited states of nuclei. 

T he angular distributions of the product particles have been observed, and the 
variation of these distributions with the energy of the incident particle investigated. 
A 1 Mev electrostatic generator has been used to accelerate the particles and a 
photographic plate technique—supplemented by Geiger counters and a secondary 
electron multiplier in the D-D reactions—used to detect the reaction products. 

The results obtained in the Li7(p,a)He4 and Li6(d,a)He4 reactions are in 

reasonable agreement with earlier work, although an increased complexity in the 

\a (p,a)He distribution is observed. Interpretation in terms of current theories 

confirms existing information on the angular momenta of highly excited states 
ot Be 8 . 

A discrepancy between previous results is resolved in the Li6(d,p)Li? reaction, 

. * 0 W • fm _ in favour of an assignment of a spin of i to the excited 

state of Li near 480 Kev. The conflicting evidence available on this problem is 
discussed in some detail. 


The investigation of the D-I) reaction is only a preliminary one designed to 
determine the most satisfactory means of measuring the distributions of all four 
emitted particles. The importance of this investigation lies in its application to 
le successful theoretical analysis of the simplest nuclear reactions. 

From the results obtained it appears that the current interpretation in terms 

rr 1 u 8 aI barricr penetration is satisfactory, the agreement between the present 
sU *s and others at higher deuteron energies, being particularly pleasing. 

hie *U ;„* dCS T pt,0n ° f r a 600 kev electrostatic accelerator designed for use as a 
nigh intensity source of neutrons or gamma rays is contained in an Appendix 
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PHYSICS 

# 

MASTER OF SCIENCE 

Heat Conduction in Gases. 

The Single Elastic Scattering of Fast Positrons 
and Electrons by Heavy Elements. 

9 

The Thermal Conductivity of Water and Some 
Measurements with Other Liquids. 

D. The Use of the Nuclear Emulsion Photographic 
Plate Technique in Nuclear Disintegration Experi¬ 
ments. 

Investigation of Meson Decay Spectra and the 
Construction of a Hodoscope. 

Cosmic Ray Investigations at Macquarie Island. 

Photodisintegration. The Absolute Measurement 
of Gamma Rays Experiments with a 14 Mev Syn¬ 
chrotron. 

Angular Correlation Measurements on the Disin¬ 
tegration Products of Light Atomic Nuclei Using 
Scintillation Counter Technique. 

Recent Developments in Quantum Mechanics and 
the Production of Electron Pairs by Gamma 
Radiation. 


PHYSIOLOGY 

Head of Department: Professor R. D. Wright 

A. GENERAL PHYSIOLOGY 

(1 ) Ionic Relations in the Body 

(a) Renal Excretion of Electrolytes. 

Workers: D . A. Denton, I. R. McDonald and H. Harris (1951); /. R. 

McDonald and D. Coats (1952). 

The aim of the project is to determine the factors which influence the 
renal excretion of electrolytes. This has been studied by producing stresses 
on ionic homeostasis in the body, and studying the renal response. Various 
techniques have been developed, using the sheep as an experimental 
animal, including drainage of saliva by oesophageal fistula and respiratory 
acidaemia. The renal response to these two types of stress has been 
studied. Further experiments arising from these studies are: a modified 
oesophageal fistula, so that the loss of saliva can be controlled, and the 
time of the experiment lengthened, and respiratory alkalaemia. 

' In addition to this work an experimental study of anuria in sheep 
has been completed, and a paper has also been prepared on the effects of 
anuria in human beings. Another clinical study has been commenced 
on< the effects of ion exchange resins used in cases of cardiac failure and 
oedematous nephritis. 

(b) Mechanism of Electrolyte Distribution in Biological 
Systems 

Worker: R. ]. H. Morris . 

This work is a continuation of an investigation into the factors con¬ 
nected with electrolyte distribution in tissues. Previous reports indicating 
that the differential distribution of alkali metals is due to the specific 
binding affinity of intracellular proteins for these ions have been dis¬ 
proved. 

The relationships existing between the activities of several metabolic 
systems and the electrolyte concentration are being studied, erythrocytes 
being used in general as experimental material. 

(c) The Effect of Lithium Salts on Conditions of Maniac and 
Other Agitation 

Workers: Dr. E. M. Trautner , Dr. C. H. Noack and R. J. H. Morris . 

The work on the treatment of cases of acute or chronic mania with 
lithium salts has been continued, and a procedure for the treatment has 
been established. Tentatively the medication has been extended to cases 
of nervous tension, agitated fatigue and similar conditions with promising 
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results. The investigation into the effects of lithium medication on the 
ionic balance of the healthy as well as the maniac patients has been 
continued and has given some interesting results. 

(d) Ion Exchange Properties of Choline and Acetylcholine 
Workers: i 1. S. de la Lande and R. ]. H. Morris. 

In view of the possible relation of acetylcholine to ion transfer reactions 

in the body, an attempt was made to see whether acetylcholine would 

affect ion transfers in model systems. In this connection the ion exchange 

properties of acetylcholine and choline were examined, using synthetic 

amberlite cation exchange resins. Both acetylcholine and choline were 

found to liberate equivalent quantities of Na and K ions from the Na 

and K forms of the resins, respectively. The choline and acetylcholine 

could be recovered from the columns, and some further experiments were 

made to see whether there was sufficiently marked difference between the 

exchange properties of choline and acetylcholine. No marked difference 

in properties was found so that it does not appear likely that acetylcholine 

induces a marked effect in biological tissue by a mechanism similar to 
ion exchange. 

(2) Effect of Drugs on Tumour Growth 

Workers: Dr. R. F. Butterworth and I. S. de la Lande. 

The effect of several drugs on the growth of mouse carcinoma M.63 
was examined. The drugs, selected on the basis of possible anti-mitotic 
action, were cryptopleurine, and bis-chlorethylamine, alone and in com¬ 
bination with dinitro ortho cresol. 

Cryptopleurine and bis-chlorethylamine alone did not affect the tumour 
growth, as measured by the weight of excised tumour from drug-treated 
mice compared with control. The results of the last experiment were 
indecisive and are to be repeated. 

(3) Absorption of Amino Acids 

Worker: W. T. Agar. 

Experiments are being carried out, in collaboration with workers in 
the Biochemistry Department, upon the mechanism concerned in active 
absorption of amino acids from the intestine of the rat. 

(4) Para-amino-salicylic Acid and the Allergic Response 

Worker: Dr. E. R. Trethewie. 

The aim was to investigate if para-amino-salicylic acid inhibited the 
release of histamine from the perfused sensitized lung following the 
exhibition of antigen. Marked inhibition was found to occur, and the 
free acid was more active than the sodium salt. The work has been com- 
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pleted. The project was continued from the previous year, being an 
extension of the salicylate studies. 

(5) Electrocardiogram—Simplified Electrocardiography 
Worker: Dr. E. R. Trethewie. 

The aim was to produce a technique to assess cardiac conditions electro- 
cardiographically more readily and more precisely than has been per¬ 
formed previously, using three bipole leads with a common origin 
mutually at right angles. This aim was considered to be attained. The 
basic work was completed, but certain aspects too are to be completed in 
the next section. 

(6) Hypopotassemia and Interventricular Defect 

Workers: Dr. E. R. Trethewie and D. J. Dewhurst. 

Special cardiac conditions investigated with the above technique (5) 
were: hypopotassemia and interventricular and interauricular defect. The 
aim is to determine how accurately these conditions can be diagnosed by 
the above technique. The work has just begun. 

(7) The Effect of Barbiturate on the Adrenal Medulla 

Workers: Dr., E. R. Trethewie and Patricia J. Gladwell. 

The aim was to investigate the effect of barbiturate on the sympathetic 
nervous system. Gross depression of function of the peripheral sym¬ 
pathetic, including the suprarenal, was found to occur. The work on the 
suprarenal has been completed. Extension of the other studies to man 
has been carried out. 

(8) Influence of T.A.B. Vaccine on Histamine Mechanisms 
Worker: Dr. E. R. Trethewie. 

An effect on the reticuloendothelial system and its responsiveness to 
histamine has been demonstrated. The work is still in progress. 

(9) Electrophysiology 

(a) Electrical Parameters of Tissue 
Worker: D. J. Dewhurst. 

This work is intended to obtain an interpretation in physical chemical 
terms of the many measurements previously made on various tissues. 
It appears that many of the tissue capacitances measured are due to con¬ 
centration polarizations at membranes. Work is being continued on these 

lines, applying a pulse of constant current to the system being investigated. 
This work is continued from last year. 

(b) An Image Electrocardiograph 
Workers: D. J. Dewhurst and J. A. Farrer. 
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A simplified ECG display, embodying temporal and spatial cardiac 
relationship simultaneously, is under development. A three-lead pattern 
has been produced, and a 30-lead system is in design. This work is con¬ 
tinued from last year. 

(c) Muscle Degeneration in Poliomyelitis 
Workers: P. Colville and D. ]. Dewhurst. 

In conjunction with the State Public Health Department an investi¬ 
gation into the detailed changes in muscle activity in acute and late 
poliomyelitis has been started. This should provide an effective means 
of judging the value of physiotherapy, and, in various cases, suggest 
other means of treatment. Records so far obtained show clearly the 
method of recruitment of motor units under increasing loads in normal 
and affected muscles. 


B. PHARMACOLOGY 


(10) The Action of Spasmolytic Drugs 
Workers: Dr. E. M. Trautner, Dr. C. H. Noack and Margot Bailie. 

The work on the use of tigloidine as a non-toxic substitute for atropine 
in the treatment of Parkinson’s Disease has been concluded. Further 
investigation of spasmolytic drugs of the local anaesthetic groups, as 
well as of anti-histamines showing anti-Parkinsonism effect, appears to 
indicate that the effect of delayed recovery observed on repetitive stimula¬ 
tion of the isolated sartorius of the toad is characteristic of the spasmo¬ 
lytic action of the drug. Furthermore it appears that the mode of its 
onset, its duration and detoxication, together with the other effects of the 
drug on the toad muscle, will give some indication of the extent to which 
undesirable side-reaction of the drug can be expected. 


(11) The Action of Succinate in Barbiturate Poisoning 

Workers : Dr. E. M. Trautner, Dr. E. R. Trethewie, H. Harris and 
M. Messer. 

Succinate has been claimed to act as an analeptic in barbiturate poison¬ 
ing. In a preliminary investigation it was found that high concentrations 
of succinate at least temporarily inhibit glucose utilization by brain tissue. 
In lower concentration succinate is quickly oxidised to fumarate, in the 
presence or absence of barbiturate; no stimulating effect of the drug on 
the respiration of brain tissue could be observed. Animal experiments 
failed to demonstrate a life-saving effect of succinate in dogs, cats or 
guinea-pigs under lethal doses of nembutal; but it caused a distinct 
restlessness and has possibly a wakening-up effect in sub-lethal doses o 
barbiturates. The investigation may give some information about the 
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mechanism of barbiturate detoxication and about that of awakening in 
general. 

(12) The Action of Borate on Brain Tissue 
Workers: Dr. E. M. Trautner and M. Messer. 


Borate is strongly toxic to the central nervous system, causing con¬ 
vulsions, stupor and coma. It was found to cause a rapid depression of 
the respiration of guinea-pig brain cells, but this effect is in vitro com¬ 
pletely counteracted by small concentrations of glucose. Fructose, how¬ 
ever, was found to have in the same low concentrations considerably 
less effect than glucose. The difference is quantitative as well as quali¬ 
tative; further investigation is conducted with the purpose of gaining 
information about the actual step of maintenance metabolism which, in 
the presence of borate, is differently affected by glucose and by fructose. 
(The problem may have some bearing on the still unexplained observation 
that fructose fails to relieve insulin coma.) In a preliminary observation 
it was found that borate strongly inhibits the oxidation of adrenaline. 

(13) Pharmacology of Serotonin 

Workers: M. J. Rand and Dr. G. Reid. 

Work has continued on the vasoconstrictor substance (serotonin) 
which is liberated when blood clots. We have explored the actions of 
synthetic 5-hydroxy tryptamine in the cat and are able to state that this 
substance is responsible not only for the vasoconstrictor activity, but also 
for many of the other pharmacological actions of serum. 

Preliminary investigations in man have confirmed our earlier observa¬ 
tions that it is not a capillary constrictor. It is, however, a very potent 
venoconstrictor. 

We have demonstrated that serotonin is liberated into rabbit serum 
and have shown that it can be mistaken for histamine, an error into 
which some workers in the past have fallen. We have described biological 
tests for the identification of indolalkylamines in tissue extracts. 

(14) The Action of Yohimbine on Nervous Activity 

(a) The Effect of Yohimbine on Action Potential and Elec¬ 
trotonus. 

Workers: Associate Professor F. H. Shaw and J. G. Mackenzie. 

(i) Characteristic yohimbine inhibition occurs in toad sciatic nerve 
without an accompanying depolarization of the nerve membrane. Anodal 
polarization of the blocked region, however, restores conduction. The 
height of electrotonus is also progressively decreased by yohimbine. 

(ii) Ringer’s solutions, either deficient in sodium (replaced by choline) 
or having small excess of potassium, produce yohimbine-like effects on 
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sciatic nerve and on sartorius muscle. Temperature coefficients have been 
measured for these effects and for that of yohimbine. It seems that 
decreased sodium and increased potassium levels are associated with 
yohimbine activity, since such treatment predisposes nerve to yohim- 
binization. The relationship of calcium, magnesium and phosphate 
ions to this phenomenon is under investigation. 

(iii) Rauwolscine, an alkaloid from the Queensland species Rauwolfia 
canescens, is closely related structurally to yohimbine, and has almost 
identical action on nerve. Dibenamine, pyribenzamine, tigloidine, 4- 
amino-pyridine, tetra-hydro-monacrine and procaine also have yohimbine¬ 
like effects. The search for other such compounds is proceeding. 

(b) The Effect of Yohimbine on Ion Content. 

Workers: Associate Professor F. H. Shaw, (Mrs.) Shirley Simon, and 
Margot Bailie. 

As it is thought that yohimbine affects the action potential of nerve 
by interfering with the transference of sodium and potassium ions across 
the hypothetical fibre membrane, an attempt has been made to see if such 
transference is affected by this drug. It was first necessary to establish 
the nature and degree of this transference in the normal nerve of the toad 
Bufo marinus, as this has not been attempted previously. This stage has 
been completed and at the same time, for the purposes of comparison, 
similar transfers in the sartorius muscle have been investigated. 

(c) The Effect of Yohimbine on Metabolism. 

Worker: 1. S. de la Lande. 

An investigation of the effect of yohimbine, and other substances with 
a similar type of nerve blocking action, has been commenced. 

Previous work by Mr. Bradley indicated that yohimbine had a slight 
effect on aerobic respiration of striated muscle, and a more marked effect 
on anaerobic respiration, the latter effect being overcome by glucose- 

1-P0 4 . 

The present studies have so far been mainly confined to brain whole¬ 
cell suspensions, and the slight inhibition of aerobic respiration has been 
found, similar to that in muscle. 

The effect on the yohimbine action of the presence or absence of the 
substrate glucose, and the composition of the incubating fluid with respect 
to phosphate ion and potassium ion has been examined, but the slight 
inhibition caused by yohimbine is not markedly affected. At present work 
is proceeding to ascertain whether yohimbine is affecting the aerobic 
glycolytic mechanism and the inorganic—high energy phosphate balance 

of the tissue. 
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The inhibition of the anaerobic glycolytic mechanism suggested that 
hexokinase inhibition might be responsible, particularly in view of the 
glucose-l-P 04 reversal, but no marked effect on hexokinase activity of 
brain could be found. 

(d) Abnormal Nerve Recovery. 

Workers: Associate Professor F. H. Shaw and J. G. Mackenzie. 

In some circumstances repetitive action potentials may show a pro¬ 
gressive increase in height, even under supra-maximal stimulation for 
single shocks. This has been observed during yohimbine and sodium- 
deficient inhibition, and is associated with long soaking of isolated nerve 
in Ringer’s solutions. The time relations of this recovery are being 
investigated, together with the effects of drug activity upon it. 

(15) The Assay of Acetylcholine 

Workers: Associate Professor F. H. Shaw and G. A. Bentley. 

A method has been devised to assay acetylcholine and at the same time 
determine the error by usual statistical methods. The acetylcholine is 
partially purified by precipitation as the reinechate, and is separated from 
all interfering substances. The assay is then carried out on the intestine 
of the rat. 

(16) Transmission Through the Superior Cervical Ganglion 

Workers: Associate Professor F. H. Shaw and J. F. Mainland. 

Using the electronic apparatus reported previously, the comparison 

of a number of ganglionic paralysants has been carried out. The results 

obtained indicate that the usual test object used for comparing ganglionic 

paralysants, namely the nictitating membrane of the cat, may not give a 

precise account of ganglion activity. This finding is being further inves¬ 
tigated. t 

Substantiation of the idea that two pharmacologically distinct groups 
of cells exist in sympathetic ganglia is continuing. 

(17) Electrical Activity in Denervated Muscle 

Workers: Associate Professor F. H. Shaw , J . B. Meares and H. Hoff- 
man (Zoology Department). 

In an extension of the work of Mr. Hoffman on the regeneration of 

nerve in muscle, the electrical activity of totally and partially denervated 
muscle is under study. 

It has been found that there appears in the partially denervated muscle 

on the fourth day after operation, electrical activity which is of motor 

unit quality, indicating a synchronization mechanism in the treated 
muscle. 
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The problem resolves into a search for the mechanism producing 
"spontaneous electrical activity” and to relate its presence to the mech¬ 
anism of nerve regeneration. The problem is being attacked from a 
pharmacological angle. 


Author 

1. G. Reid, M.D., B.S., 
M.R.A.C.P. 

2. E. M. Trautner, 
B.Sc., M.D., and C. 
H. Noagk, M.D. 

3. G. Reid 

4. Associate Professor 
F. H. Shaw, Ph.D. 
(Lond), M.Sc., 
Monica MacCallum, 

D. J. Dewhurst, B.A., 
B.Sc., and J. F. 
Mainland 

5. F. E. Binet, M.D., 

E. R. Trethewie, 

D.Sc., M.D., B.S., 

M.R.A.C.P. and Fay 
M. Gaffney, B.Sc. 
(Adel.) 

6. G. Reid 


7. Professor R. D. 

Wright, D.Sc., M.B., 
M.S., F.R.A.C.S., 

F.R.A.C.P., and V. 
Wynn, M.B., B.S. 

8. E. M. Trautner and 
C. H.* Noack 

9. M. J. Rand, B.Sc., 
and G. Reid 

10. E. M. Trautner and 
T. R. Bradley, B.Sc. 

11. Delys Ludemann, 

B.Sc. (Hons.) 

(W.A.) 

12. H. Harris, B.A., 
M.B., B.S. (Syd.) 


13. G. Reid and M. J. 
Rand 


PUBLISHED WORK 

Title . 

The V asoconst r ictor 

Activity of Serum 

Tigloidine as a Substitute 
for Atropine in the Treat¬ 
ment of Parkinsonism 

The Pharmacology of 
Tryptamine 

The Possibility of the 
Dual Nature of Sym¬ 
pathetic Ganglion Cells. 

III. 


The Extraction of Liver 
Anticoagulant Other 
than Heparin 


Adenosine Triphosphate 
and the Adrenalin-Lib¬ 
erating Action of Serum 

Digestion of Protein in 
the Alimentary Canal 


The Lithium Treatment 
of Maniacal Psychosis 

Source of “Serotonin” in 
Serum 

The Early Stages of the 
Oxidation of Adrenaline 
in Dilute Solution 

Tolerance of White Rab¬ 
bits to the Australian 
Product of Para-Amino 
Salicylic Acid 

The Preformed Ammonia 
Content of Skeletal 
Muscle and Liver in Ex¬ 
perimental Anuria 

Physiological Actions of 
the Partially Purified 
Serum Vasoconstrictor 
(Serotonin) 


Reference 

Proc. Roy . A’asian Coll. 
Phys., 6: 66-70 (1951) 

Med. J. Aust., i: 751-754 
(1951) 

Aust. J. Exp. Biol. Med. 
Sci., 29: 101-116 (1951) 

Aust. J. Exp. Biol. Med. 
Sci., 29: 153-160 (1951) 


Aust. J. Exp. Biol. Med. 
Sci., 29: 233-242 (1951) 


Aust. J. Exp. Biol. Med. 
Sci., 29: 243-247 (1951) 

Aust. J. Exp. Biol. Med. 
Sci., 29: 281-284 (1951) 


Med. J. Aust., i: 219-222 
(1951) 

Nature, Lond., 168: 385 
(1951) 

Aust. J. Sci. Res., B 4: 

303-343 (1951) 

Aust. J. PJiarm., 32: 931- 
936 (1951) 


Aust. J. Exp. Biol. Med. 
Sci., 29: 321-322 (1951) 


Aust. J. Exp. Biol. Med. 
Sci., 29: 401-415 (1951) 



Author 

14. E. R. Trethewie 


15. S. Rose, M.B., B.S. 


16. S. Rose 


17. E. M. Trautner and 
M. Messer, B.Sc. 

18. D. A. Denton, M.B., 

B.S., V. Wynn, M.B., 
B.S., I. R. McDonald, 
M.B., B.S., and 

Shirley Simon, B.Sc. 


PHYSIOLOGY 

Title 

The Influence of Sodium 
Salicylate and Acetyl 
Salicylic Acid on the Re¬ 
lease of Histamine in 
Anaphylaxis 

The Role of the Adrenal 
Cortex in Diabetic Ke¬ 
tosis 

The Influence of Intra- 
thecally Administered 
Adrenaline on the Adrenal 
Cortex 

Inhibition of Adrenaline 
Oxidation by Borate 

Renal Regulation of the 
Extracellular Fluid. II. 
Renal Physiology in Elec¬ 
trolyte Subtraction 
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Reference 

Aust. J. Exp. Biol. Med. 
Sci., 29: 443-450 (1951) 


Aust. J. Exp. Biol. Med. 

Sci., 29: 469-475 (1951) 

Med. J. Aust., ii: 485- 
498 (1951) 


Nature, Loud., 169: 31-33 
(1952) 

Supplement No. 261 (202 
pp.) to Acta Medica 
Scandinavica, Vol. 140 
0951) 


THESIS PASSED FOR HIGHER DEGREE 

MASTER OF SCIENCE 

1. Bradley, 1. R. Literature .Survey: “Some Aspects of Nerve Meta¬ 

bolism in Relation to Electrical Function.” 
Experimental work: 

(i) Action of Various Compounds on Choline 
Esterase Activity of Rat Brain Homogenates. 

(ii) Some Characteristics of Sheep Lung Prepara¬ 
tions with Respect to Amine Oxidase 
Activity. 

(iii) Effect of Yohimbine on Cell Respiration. 

(iv) Oxidation of Dilute Adrenaline Solutions. 



POLITICAL SCIENCE 

Head of Department: Professor W. Macmahon Ball 

A. POLITICAL THEORY 

(1) Theories of Social Class 
Worker: A. F. Davies. 

Mr. Davies has been continuing work on his thesis for Ph.D. (Lon¬ 
don) . Sections of this thesis have been accepted for publication in the 
British Journal of Sociology. 

(2) Some Aspects of Marxian Class Theory 
Worker: H. Mayer. 

Mr. Mayer has completed a very substantial thesis on this subject 
and submitted it for the M.A. degree. 

(3) Government Economic Control in a Parliamentary Democracy 
Worker: E. E. Ward. 

To supplement lectures in Political Science C, Mr. Ward has begun 
research into the problems of government control and management of 
economic affairs in a parliamentary democracy. He plans to enlarge this 
study. 

B. POLITICAL INSTITUTIONS 

(4) Responsible Party Politics in Australia, 1928-1951 
Worker: R. H. Barrett. 

Mr. Barrett has completed his thesis on responsible party politics in 
Australia, 1928-1951, and it has been submitted for Ph.D. degree. 

(5) The Greater Melbourne Council 
Worker: A. F. Davies. 

During the last months of 1951 the Department arranged a study 
circle on the Greater Melbourne Council Bill under the chairmanship of 
the head of the Department. Mr. Davies acted as secretary of this study 
circle and carried out a series of investigations supplementing his earlier 
study, "Local Government in Victoria”. He has written a report on the 
deliberations of the study circle which it is hoped to publish. 

(6) Problem of Elections in Indonesia 
Worker: H. Feith. 

After spending the first six months of 1951 in preliminary study of the 
political background of Indonesia and in improving his knowledge of 
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Dutch and Malay, Mr. Feith went to Java to carry out field work on 
elections in Indonesia. Some results of his investigations have been 
published in Australia’s Neighbours. Mr. Feith plans to spend eighteen 
months in Indonesia in the writing of his M.A. thesis. He is making 
good progress. 

(7) Victorian Railway Policy—1850-1883 

Worker: R. J. Beveridge. 

Mr. Beveridge has nearly completed an M.A. thesis on the political 
and administrative aspects of State railways in Victoria. 

(8) The Commonwealth Public Service: A Study in Status Differen¬ 
tiation 

Worker: S. Encel. 

Mr. Encel has completed this thesis and submitted it for the M.A. 
degree. 


C. INTERNATIONAL RELATIONS 

(9) Nationalism and Communism in East Asia 
Worker: Professor W. Macmahon Ball. 

The Data Paper prepared for the Eleventh International Conference 

of the Institute of Pacific Relations in October, 1950, has been expanded 

into a longer study. This has been accepted for publication by the 
Melbourne University Press. 

(10) Australian Foreign Policy Since Federation 
Worker: H. A. Wolfsohn. 

Mr. Wolfsohn has been extending and expanding the Data Paper 
prepared for the Eleventh International Conference of the Institute of 
Pacific Relations (October, 1950) on Australian foreign policy and the 
Indonesian dispute, into a study of Australian foreign policy since 1890. 
This work should be completed during 1952. 

(11) The Soviet View in South-East Asia 
Worker: T. H. Rigby. 

Mr. Rigby has completed his thesis and has submitted it for the M.A. 
degree. 

( 12 ) Australian Attitude to Japan, 1890-1950 

Worker: D. C. S. Sissons. 

This thesis deals particularly with the influence of fear of Japan on 

the development of the White Australia policy and on defence planning. 
It will be submitted for the M.A. degree in 1952. 
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Author 

1. Professor W. Mac- 
mahon Ball. M.A. 

2. Professor W. Mac- 
mahon Ball 

3. Professor W. Mac- 
mahon Ball 

4. Professor W. Mac- 
mahon Ball 

5. E. E. Ward, M.A. 

6. E. E. Ward 

7. H. A. Wolfsohn, 
B.A. 

8. W. F. Petrie B.A. 

9. D. C. S. Sissons, 
B.A. 

10. D. C. S. Sissons 

11. D. C. S. Sissons 


POLITICAL SCIENCE 

PUBLISHED WORK 

Title 

Australian Foreign Policy 

The Peace Treaty and 
J apan 

The Communist Problem 
in East Asia 

Nationalism and Com¬ 
munism in Vietnam 

The Colombo Plan 

The MacArthur Contro¬ 
versy 

Australian Foreign Policy 

Phases in the Kashmir 
Dispute 

Developments in Malaya 

What the Japanese Think 
About Rearmament 

Asian Attitude to the 
Japanese Peace Treaty 


Reference 

Aust. Quart., 23: 11-17 
(1951) 

Aust. Outlook, 5: 129- 
139 (1951) 

Pacific Affairs, 24: 241- 
255 (1951) 

Far Eastern Surv., 21: 
21-27 (1952) 

Aust. Outlook, 5: 191-202 
(1951) 

A ustralia f s Neighbours, 

3: 10 (1951) 

Aust. Outlook, 5: 67-76 
(1951) 

A ustralia’s Neighbours, 

3: 13 (1951) 

Australia's Neighbours, 
3: 18 (1952) 

Australia's Neighbours, 

3: 6 (1951) 

A ustr alias Neighbours, 

3: 12 (1951) 



PSYCHOLOGY 

Head of Department: Professor O. A. Oeser 

A. COLLECTIVE BEHAVIOUR 

(1) UNESCO Studies of Communities and Tensions 

Workers: Professor O. A. Oeser, S. B. Hammond, F. E. Emery, G. B. 
Sharp and P. G. Herbst. 

Completion of the analysis and theoretical sections of the work reported 

in 1950. 

B. APPLIED PSYCHOLOGY A 

(2) A Study of Industrial Tensions 

Workers: P. Lafitte, F. M. Katz and R. E. C. Penny. 

A comparative investigation of the conditions under which tension 
between and within Labour and Management appears in factories. Con¬ 
tinued from 1950: in progress. 

(3) A Study of Intelligent Behaviour 
Worker: P. Lafitte. 

Construction and validation of a test to predict scholastic success at 
high levels. Continued from 1950; in progress. 

C. PSYCHOPATHOLOGY 

(4) Techniques of Play Therapy 

Workers: D. F. Buckle, Dr. Clara L. Geroe, Patricia M. Leaper and 
Margaret K. Robertson. 

A study of methods of play therapy in children, in conjunction with 
the Melbourne Institute for Psychoanalysis. 

(5) Research Project, Victorian Institute for Delinquents 
Workers: D. F. Buckle, Patricia M. Leaper. 

Preliminary steps have been taken for a long and extensive study of 
this field, in co-operation with the Department of Criminology and the 
Department of Social Studies. 

D. PSYCHOLOGY PART III 

(6) Interviewing Techniques 
Worker: Dr. D. W. McElwain. 

As reported in 1950. Study in progress. 
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PUBLISHED WORK 


Author Title Reference 

1. D. F. Buckle, B.Sc., The Humanitarian Theory Twent. Cent., 6: 20-26 

M.B., B.S., D.P.M., of Punishment. A reply (1951) 

and N. R. Morris, to C. S. Lewis 

Ph.D. (Lond), LL.M. 

2. D. F. Buckle and N. The Psychiatrist as Wit- Brit. J. Delinq., 2 : 252- 

R. Morris ness—A Reply 255 (1952) 

3. D. F. Buckle and N. Comparison of Rorschach J. Prof. Tech., 15 : 486- 

F. Holt, B.A. and Behn Inkblots 493 (1951) 

4. D. F. Buckle Speech Defect and Lat- J. Aust. Coll. Speech 

eral Dominance Therapy, 2/2: 13-16 

(1951) 

5. F. E. Emery, B.Sc., Social Theory and Aust. J. Psychol., 3: 22- 

and F. M. Katz, B.A. Minority Group Be- 35 (1951) 

haviour 

6. D. W. McElwain, A Suggested Method for Aust. J. Psychol., 3: 47- 

M.A., Ph.D., F.B.Ps.S. Combining Criterion 54 (1951) 

Groups 

7. R. E. C. Penny, B.A. The Vigotsky Test: A Aust. J. Psychol., 3: 65- 

Form of Administration 83 (1951) 

THESES PASSED FOR HIGHER DEGREES 

MASTER OF ARTS 

1. Middleton, Margaret R. The Australian Urban Family. A Study of Group 

Interdependence. 

2. Miller, Gwendolen D. A Survey of the Methodological Problems Involved 

in Defining and Differentiating the Structure of 
Groups. 

3. Cox, F. N. Interpersonal Relations in a Rural Institution for 

Homeless Children. 



SEMITIC STUDIES 


Head of Department: Professor M. D. Goldman 

(1) Film on Hebrew Grammar 

Worker: Professor M. D. Goldman. 

For two years the Department has been developing a new system of 
teaching Hebrew grammar by visual means. The rules of the grammar, 
plus examples illustrating them, are projected on the screen. A screed 
enables the demonstrator to explain the illustrations. 

Films published so far include: 

(1) Hebrew consonants, description and classification. 

(2) and (3) Hebrew vowels, description, phonetic classification, and 

change of quality and quantity in agreement with the peculiar 
phonetic laws. 


(4) The laryngals. 

The latter film includes a new technique disposing of the screed, instead 
of which the rules are projected on the screen in Hebrew and in English. 

Experiments in classes have proved the value of this novel method of 
teaching. 

Film 5, The Hebrew Verb,” is in preparation. 

The work is done in conjunction with the Visual Aids Department of 
the University. 

Work on the following projects, referred to in the 1950 Research 
Report, is still in progress. 


(2) Dead Sea Scrolls—The Isaiah Scroll 
soretic Text 

Worker: Professor M. D. Goldman. 


Compared with the Mas- 


(3) Ras-Shamra. Ugarit and its Position in the Family of Cana 
anic Languages 7 

Worker : Professor M. D. Goldman. 
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Worker: Professor M. D. Goldman. 


(5) Hebrew Semantics 

Worker: Professor M. D. Goldman. 

(6) The Relation of the Targumim to the Massoretic Text 
Worker. Professor M. D. Goldman. 
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(7) The Mediaeval Jewish Exegetes of the Old Testament 
Worker : S. B. Gurewicz. 

(8) Archaeological History of Palestine 
Worker : S. B. Gurewicz. 

(9) Divorce Law in the Jewish Legal System 
Worker: S. B. Gurewicz. 

(10) History of the Jews in Victoria 
Worker: L. M. Goldman. 


Author 

1. Professor M. D. Gold¬ 
man, Ph.D. (Berlin), 

M.A. (Melb.) 

2. Professor M. D. Gold¬ 
man 

3. Professor M. D. Gold¬ 
man 


4. Professor M. D. Gold¬ 
man 

5. Professor M. D. Gold¬ 
man 


6. Professor M. G. Gold¬ 
man 


7. Professor M. D. Gold¬ 
man 


8. Professor M. D. Gold¬ 
man 


PUBLISHED WORK 

Title 

Semitic Studies 

The Isaiah MSS of the 
Dead Sea Scrolls 

Lexicographical Notes on 
the Hebrew Text of the 

Bible 

(a) The True Meaning 
of Ezra I : 4 

(b) Proposed Emenda¬ 
tion in Psalms (40, 14) 

(c) A Misunderstood 
Passage in Numbers 
XXIV :7 

(d) A Misunderstood 
Polaric Meaning of a 
word 

(e) Euphemism for Dy¬ 
ing and Its Implications 

(f) The Original Mean¬ 
ing of the word “Qara” 
as “Gather” 

Problems of Hebrew 
Adult Education 

The Meaning in Yiddish 
of the Root hzq as Jest¬ 
ing, Based on the Same 
Connotation in Jeremiah 

XX :7. (Article in Yid¬ 
dish.) 

Sukkoth — Notes on the 
Feast of the Taber¬ 
nacles. (Article in He¬ 
brew.) 

The Origin of a Curious 
Belief Connected with the 
Feast of Tabernacles. (A 
Tabernacle of the Hide 
of Leviathan.) 

The Name of an Angel 
caused by Misinterpreta¬ 
tion of a Verse in Biblical 
Poetry 


Reference 

“Light Out of France” 
pp. 188-196. Sydney, An¬ 
gus and Robertson, 1951 

(210 pp.) 

Aust. Biblical Rev., 1: 

1 (1951) 

Aust. Biblical Rev., 1: 

57 (1951) 


Aust. Jewish News, 18 

(1) : 21 (1951) 

Aust. Jewish News, 18 

(2) : 4 (1951) 


Aust. Jewish News, 18 

(4): 5 (1951) 


Aust. Jewish News, 18 

(6): 5 (1951) 


Aust. Jewish News, 18 

(8): 13 (1951) 
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Head of Department: E. Ruth Hoban 

(1) A Survey and Assessment of the Work of the Victorian Society 
for Crippled Children 

Worker: Gwendoline A. Rennison. 

The survey is in its final stage. Statistical information is being com¬ 
piled and a report will be available by August, 1952. The survey’s chief 
object is to determine changes in the work of the agency, its role in the 
community since it was formed in 1936, and, if possible, to give some 
recommendations as to future lines of development. 

(2) Old Age Investigation 

Worker: Dr. B. Hutchinson. 

As a result of heightened public interest in the social and economic 
conditions of the aged in Australia, accompanied by a desire for full 
and detailed information about their plight, a large-scale investigation 
into the problem of the aged is being carried out in Victoria by the 
Department. 

The possibility of such an investigation was first formulated by the 
Citizen’s Committee of the Melbourne Rotary Club, who were instru¬ 
mental in obtaining a grant from the Sidney Myer Trust to the University 
for this purpose. The basis of the inquiry will be a sample survey 
amongst the population aged 55 years and over, designed to discover 
their general environment and economic conditions, their health, and 
their occupational and recreational habits. Visits will be paid to a large 
number of old peoples institutions and homes. Information will be 
sought from among the many key informants attached to the agencies 
working in this field and suggestions for reform and improvement of 
conditions will be obtained from similar sources. 

In addition to the collection of this basic factual data, the investigation 

will be concerned with the beliefs which old people have concerning 

themselves and their role in society, and with the beliefs of young people 

as to the social functions of the aged and the social provision which 

should be made for them. Varied methods of social investigation will 

be used, including questionnaire-interviewing, the use of key informants 

in interview and discussion, "open” or non-directive interviewing, the 

analysis of case material, and the use of documentary sources. It is 

hoped that the report of this work (scheduled for publication late in 

1953) will be not merely a blue-print for social reform, but also a 

sociological analysis of the role and function of older people in Vic- 
torian society. 
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STATISTICS 

Head of Department: Associate Professor M. H. Bek 

Acting Head: Dr. G. S. Watson 

A. MATHEMATICAL STATISTICS 

(1) Ecological Studies: Methods of Fitting Contagious-type Dis¬ 
tributions 

Worker: J. B. Douglas. 

A new method of determining the maximum likelihood estimates of the 
parameters of the Neyman Type A distribution was developed. An inves¬ 
tigation was made of Estimation procedures for truncated Poisson, 

Binomial and Neyman Type A distributions. Satisfactory methods were 
discovered. 

(2) Analysis of Confounded Factorial Experiments in Single Repli¬ 
cations 

Part I by Dr. F. E. Binet: 

The 3x2, 3 2 , 3x2 2 , 3 2 x2, 3 3 , 3x2 3 and 3 3 x2 designs. 

The 4x2, 4x3, 4x2 2 , 4x2 3 , 4x3 2 and 4x3x2 designs. 

Part II by) Dr. F. E. Binet: 

The 5x2, 5x3, 5x4, 5x5, 5x2 2 , 5x3 2 and 5x3x2 designs. 

Part III by Dr. F. E. Binet and R. T. Leslie: 

The 3 2 x2 2 design. 

Part IV by Dr. F. E. Binet and R. T. Leslie: 

The 4 2 , 4 2 x2, 4 2 x3 and 4 3 designs. 

Part V by Dr. F. E. Binet: 

The 6x2, 6x3, 6x4, 6x5 and 6 2 designs. 

The 7x2, 7x3, 7x4 and 7x5 designs. 

The 7x6 and 7 2 designs. 

B. APPLICATIONS OF STATISTICAL METHODS IN THE 
DESIGN OF EXPERIMENTS AND IN THE ANALYSIS OF DATA 

Assistant: Betty Laby 
Computer: Johanna H. Ronayne 

(3) Multiple Regression Analyses 
Workers: C. T. Storie and R. T. Leslie. 

Results of experiments conducted at Kodak Limited in the control of 
film speed were analysed to evaluate the influence of the several process- 

variables involved. 
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(4) Multiple Regression Analysis 

Workers: Professor J. S. Turner (Botany Department) and R. T. 
Leslie . 

An analysis was made on experimental results obtained in the Botany 
Department to determine the optimum variate for the prediction of 
respiration rate. 

(5) Regression Analysis 

Workers: Associate Professor W. A. Rawlinson (Biochemistry Depart¬ 
ment) and R. T. Leslie. 

Experimental results obtained in a class project in Bacteriology II on 
the sugar content of ripening bananas were analysed. A discussion was 
held with the class on the interpretation of the results. 

(6) Regression Analysis 

Workers: Dr. F. H. Drummond (Zoology Department) and R. T. 
Leslie. 

The correlation between task-performance in rats and the length of 
trained ancestry was investigated. 

(7) Discriminant Analysis 

Workers: Sara Weiden (Walter and Eliza Hall Institute) and R. T. 
Leslie. 

An analysis was carried out on results of clinical tests on patients known 
to be suffering from either obstructive jaundice or infectious hepatitis, 
and a formula was obtained to enable a diagnosis of the illness to be made. 

(8) D iscriminant Analysis 

Workers: L. F. Gibbney (Antarctic Division of the Department of 
External Affairs) and R. T. Leslie. 

Data obtained on elephant seals of various ages from two islands in 
the Southern Ocean were analysed. A discriminant function was com¬ 
puted to enable the island of origin of an unknown seal to be determined. 

(9) Variance Analysis 

Workers: J. Whittington (Shell Company) and R. T. Leslie. 

A randomized block experiment on verticillium infection has been 
analysed. 

(1 0) Variance Analysis 

Workers: R. K. Doig (Walter and Eliza Hall Institute) and R. T. 
Leslie. 
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An investigation into the gamma globulin content of blood serum of 

groups of hospital patients and staff has been carried out to determine 
normal values and variation. 

(11) Variance Analysis 

Workers: Dr. A. Gottschalk (Walter and Eliza Hall Institute) and 
R. T. Leslie. 

Results of an experiment on the nature of the influenza virus have been 
analysed. 

(12) Variance Analysis 

Workers: K. B. Burnside (Alfred Hospital) and R. T. Leslie. 

Hospital outpatient records have been examined for differences between 
waiting times in different types of clinic, with a view to recommending 
an appointment system. 

(13) Covariance Analysis 

Workers: J. Redmond (Melbourne and Metropolitan Board of Works) 
and R. T. Leslie. 

One experiment on the establishment of mountain ash seedlings at 
Wallaby Creek has been analysed, and a second one has been designed. 
Several factors were tried as concomitant variables to improve the 
accuracy of treatment comparisons; mean bracken height proved to be 
the most effective. 

(14) Variance Analysis and Contingency Table Analysis 

Workers: J. A. Forbes (Pathology Department), Dr. G. S. Watson 
and Dr. F. E. Binet. 

A statistical analysis of a series of cases was made to investigate the 
incidence of ischaemic heart disease and associated factors. 

(15) Variance Analysis 

Workers: Nancy Turner (Walter and Eliza Hall Institute) and R. T. 
Leslie. 

An investigation has been made of the incidence of peripheral neuritis 
amongst alcoholics to determine the effect of dietary deficiencies. 

(16) Covariance Analysis 

Workers: I. C. Heinz (Pathology Department) and Dr. G. S. Watson. 

An examination was made of the blood pressures of groups of patients 
with acute pancreatitis and perforated ulcers, making allowance for the 

different age distributions of the groups. 



STATISTICS 


163 


(17) Biological Assay 

Workers: Associate Professor F. H. Shaw (Physiology Department ) 
and Dr. G. S. Watson. 

A statistical analysis of a biological assay of acetylcholine showed up 
certain difficulties in method of performing the assay. 

(1 8) Analysis of Variance 

Workers: H. Hoffman (Zoology Department) and Dr. F. E. Binet. 

The effects of electrical stimulation and mitotic inhibitors on the cola¬ 
teralization of nerve fibres were examined and an experiment designed. 

(19) Experimental Design 

Workers: R. H. 0. Donald, B. H. Gandevia (Royal Melbourne Hos¬ 
pital) and R. T. Leslie. 

An investigation of the effectiveness of six standard drugs in the 

treatment of hay fever and asthma was carried out in the Royal Melbourne 

Hospital Allergy Clinic. As the hay fever season extended over six 

test periods only, an incomplete blank design was used. The analysis 
is not yet complete. 

(20) Experimental Design 

Workers: Professor S. D. Rubbo (Bacteriology Department) and 

R. T. Leslie. 

An experiment to determine the effectiveness of methods of dust-laying 
in a boarding school in control of streptococcal infection was designed. 

THESIS PASSED FOR HIGHER DEGREE 

MASTER OF ARTS 

On the Fitting of Certain Discrete Distributions. 


1. Douglas, J. B. 



VETERINARY SCIENCE 


Director: Dr. H. E. Albiston 

(1) Swine Erysipelas 
Worker: Dr. E. M. Pullar. 

Observations on the cultural requirements of Erysipelothrix rhuseo- 

pathiae have continued, and a survey of the incidence of the disease is 
proceeding. 


(2) Johne's Disease 
Worker: Dr. K. S. Chodnik. 

The complement fixation test in the diagnosis of Johne’s disease is still 
in the experimental stage, and different antigens are being tested. 

(3) Chemical Feminization of Cockerels 

Workers: Dr. E. M. Pullar and Norma H. Swift (in conjunction with 
Irene Stewart, Agriculture Department). 

The study of the effects of implantation of oestrogens in cockerels is 
being continued. 


(4) Biochemical Investigations 
Worker: Norma H. Swift. 

The examination of body fluids from animals suffering from metabolic 
and nutritional disorders is being continued. 

(5) Tuberculosis in Pigs 

Workers: Dr. E. M. Pullar (in conjunction with B. H. Rushford, 
Agricultural Department, and L. P. Prewett). 

A survey has been extended to the Gippsland area into the type of 
tubercle bacilli infecting pigs in Victoria. This is being correlated with 
the reactions to the intradermal test for tuberculosis carried out in pigs 
prior to slaughter. 

(6) Mortality in Thoroughbred Foals 
Worker: C. ]. R. Gorrie. 

The investigation into the causes of mortality in thoroughbred foals 
in Victoria has continued. 
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VISUAL AIDS 

Director: N. H. Rosenthal 

(1) Application of Time-Lapse Cinematography to the Study of 
Scientific Processes 

Workers: N. H. Rosenthal and G. R. A. Ogilby. 

The installation of specialised equipment has enabled films to be 

produced illustrating plant growth. In association with the School of 

Botany, a series of films is being planned for teaching purposes, using 
time-lapse cinematography. 

(2) Stereoscopic Projection 
Worker: N. H. Rosenthal. 

Using polarized light, investigation has been made into stereoscopic 
projection of Kodachrome and black and white slides. Experiments 
have been conducted, especially into close-up stereoscopic photography, 
using anatomical specimens as subjects. Equipment is now available for 
screening slides and viewing in three dimensions. 

(3) Scientific Examination of Paintings 

Workers: N. H. Rosenthal, G. R. A. Ogilby and H. Griffiths. 

Systematic examination has now begun of paintings in the National 
Gallery of Victoria. Ultra-violet, infra-red, microscopic and macroscopic 
methods have been adopted. It is hoped to complete the facilities 
available by the provision of soft-tube X-ray equipment. Already a report 
has been furnished to the National Gallery on results of the investigation. 

(4) Duplicating of Half-Tone Pictures 
Worker: G. R. A. Ogilby. 

Whilst the photo-stencil process in the duplicating of line drawings 
has been used successfully, the application of this process to half-tone 
pictures has not been so successful. With equipment obtained from 
London, investigation is being made with various screens in an effort to 
overcome the practical difficulties involved. 


1. "Aircraft Fire Fighting.” 


FILMS 

(16mm. silent, colour.) 
Aviation Department. 


Produced for the Civil 


Author 

P J. Joyce Wood and 
Mary M. Bayne 

2. Anita Rosenberg, 
LL.D. (Giessen) 


FILMSTRIPS 

Title 

Iron and Steel ("Aus¬ 
tralia at Work” Series) 

Background to German 
Studies 


Number of Frames 
40 frames 

^6 frames 
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Author 

3. Anita Rosenberg 

4. Department of Fine 
Arts (F. A. Philipp, 
B.A.) 

5. Department of Fine 
Arts (Robin Boyd, 
A.R.A.I.A.) 

6. Department of Fine 
Arts (F. A. Philipp) 

7. Department of Fine 
Arts (F. A. Philipp) 

8. Department of Fine 
Arts 

9. Professor M. D. Gold¬ 
man, Ph.D. (Berlin), 
M.A. (Melb.) 

10. Professor M. D. Gold¬ 
man 

11. Professor M. D. Gold¬ 
man 

12. Professor M. D. Gold¬ 
man 


Author 

1. N. H. Rosenthal, B.A., 
B.Sc. (Editor) 


VISUAL AIDS 

Title 

Wilhelm Tell 
Classic Greek Art 

Good Design 

Archaic Greek Art 
Melbourne's Architecture 
Evolution of the Alphabet 
Hebrew Grammar, Part I 

Hebrew Grammar, Part 2 
Hebrew Grammar, Part 3 
Hebrew Grammar, Part 4 

PUBLISHED WORK 

Title 

“Visual Aids Review,” 
Vol. 1, No. 2 


Number of Frames 
60 frames 
50 frames 

50 frames 

50 frames 
50 frames 
50 frames 
52 frames 

48 frames 
60 frames 
40 frames 

Reference 

Melb. JJniv. Press, 1951 
(71 pp.) 



ZOOLOGY 

Head of Department: Professor O. W. Tiegs 

(1) Lamarckian Experiment on Inheritance of Training in Rats 

Workers: (The late) Emeritus Professor W. E. Agar, Dr. F. H. 
Drummond , Mary M. Gunson and Professor O. W. Tiegs. 

This experiment was begun 20 years ago and was designed to test the 
possibility of Lamarckian inheritance by an experiment in which a positive 
effect had already been claimed (W. MacDougall). After 50 generations 
of training no trace of the effect has appeared, and this supports the 
orthodox view that environmental effects are not inherited. The experi¬ 
ment has now been brought to a close, and the final report is being pre¬ 
pared for publication. 

(2) Wing Muscles of Insects 
Worker: Professor O. W. Tiegs. 

Work reported in previous Research Reports is still in progress. 

(3) Nephrocytic Tissue in Insects 
Worker: Dr. F. H. Drummond. 

This work, referred to in the 1950 Research Report, is still in progress. 

(4) Mosquito Investigations 

Workers: N. Dobrotrorsky and Dr. F. H. Drummond. 

This is an investigation of the mosquito fauna of Victoria. The work 
at present is concerned with the separation of several closely allied species 
which may be involved in the transmission of encephalitis. 

(5) Chemical Mutagenesis 

Workers: Dr. A. M. Clark and Mary M. G tins on. 

Various chemical substances have been tested for mutagenic activity in 

Drosophila. Results obtained so far indicate that, contrary to the 

generally accepted view, genetic specificity may reside in the nucleic acid 

part of the gene molecule rather than in the protein part. This work is 
still in progress. 

(6) Population Genetics 
Worker: Dr. A. M. Clark . 

A study has been commenced into the population genetics and systema- 
tics of some Australian species of Drosophila. Further evidence has 
been obtained which emphasises the important role of interchromosomal 
translocations in the evolution of new species. 

The work is being continued. 
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(7) Innervation of Tumours 

Worker: A. G n Willis (in collaboration with Professor E. S. J. King, 
Pathology Department). 

The long-standing problem of defining the responses of the nervous 
system to the growth of tumours in man and the lower animals is still the 
subject of widely-diverging opinions. The present investigation is based 
upon the study of an extensive range of materials with new histological 
and experimental techniques. 

(8) Innervation of Muscle 
Worker : H. Hoffman. 

Further work is in progress to elucidate the process of local regenera¬ 
tion of nerves in muscle, reported in the 1950 Research Report. 

(9) Functional Morphology of Brachiopoda 
Worker: Joyce R. Richards. 

Work reported in the 1950 Research Report is still in progress. 


Author 

1. (The late) Emeritus 
Professor W. E. Agar 

2. A. M. Clarke, Ph.D. 
(Cantab.), M.Sc. 

3. F. H. Drummond, 
B.Sc. (W.A.), Ph.D. 
(Lond.) 

4. A. G. Willis, M.Sc. 
(Wales) 

5. H. Hoffman, M.Sc. 


6. H. Hoffman 


7. H. Hoffman and P. 
H. Springell, M.A. 
(Cantab.) 


PUBLISHED WORK 

Title 

The Swimming Setea of 
Daphnia carinata 

Carbonic Anhydrase 
Activity During Em¬ 
bryonic Development 

The Culex Pipiens Com¬ 
plex 

On Nerilla australis , a 
new Australian Archi- 
annelid 

Fate of Interrupted 
Nerve Fibres Regenerat¬ 
ing into Partially Dener- 
vated Muscles. 

A Study of the Factors 
Influencing Innervation 
of Muscles by Implanted 
Nerves 

An Attempt at the Chem¬ 
ical Identification of 
“Neurocletin” (the sub¬ 
stance Evoking Axon- 
sprouting) 


Reference 

Quart. J. Micr. Sci., 91 : 
353-368 (1950) 

/. Exp. Biol., 28 : 332-343 
(1951) 

Trans. Roy. Ent. Soc., 
Loud., 102: 369-371 

(1951) 

Proc. Zool. Soc., Lond., 
120: 731-735 (1951) 

A list. J. Exp. Biol. Med. 
Sci., 29: 211-219 (1951) 


Aust. J. Exp. Biol. Med. 
Sci., 29: 289-308 (1951) 


Aust. J. Exp. Biol. Med. 
Sci., 29: 417-424 (1951) 
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